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HERE'S THE KIND 
OF EQUIPMENT WE 
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Shall OurQoldiers Die? 


—ALL BECAUSE YOU DIDN’T SALVAGE ALL YOUR SCRAP IRON AND STEEL? 


Unless the steel industry gets 6,000,000 
EXTRA tons of scrap iron and steel this year, 
it cannot produce all the steel required for 
our war production program. 


It’s a serious situation. Because about half of 
the steel in every tank, airplane, ship, gun 
and shell comes from scrap—approximately 
50% of every charge into an open-hearth or 
electric furnace is scrap. 


There’s a lot of scrap iron or steel in or around 
every plant or shop. Old, obsolete, idle 
machines—old line shafting and pulleys— 
broken or worn-out dies, jigs, templates, 
rolls, patterns, molds, tools, gears, cams, 
fixtures, trucks—old pipe, valves, radiators 
—idle water tanks and supports— 
unused smoke stacks and other struc- 
tural items— anything made of iron or 





steel which has lost its value in its present 
form. Don’t overlook the scrap at home, too. 


Dig it out. It’s urgently needed—to keep war 
production flowing—to keep men at work—to 
protect our soldiers against the enemy. 


Put a competent man or a committee to work 
on a special campaign of your own. Tell every 
man in your plant how important scrap is 
today. Post this story on your bulletin board, 
(we'll gladly send reprints). Pile up every piece 
—no matter how small. You'll be surprised at 
the amount you find. Then call your nearest 
junk or scrap dealer. He’ll buy it from you— 
and send it on its way to a steel mill. 


If you and every plant does this PROMPTLY, 
you'll be helping to hasten the end 


of the war—you'll be helping to save 
the lives of those who fight for you. 
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Union Drawn Steel Division + Truscon Steel Company + Export Department: Chrysler Building, New York, New York 
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~ PROTECTING WIRE ROPE <x 


AGAINST CORROSION 


This is Number 11 in a series of informative articles prepared by Macwhyte Wire Rope Company. The purpose of this series is to help wire rope users 
y I 


in these critical times to get the longest possible service from present ropes . 


The preceding article, No. 10 in this 
series, pointed out the causes of wire 
rope corrosion, where and when it 
was likely to strike. This article, 
No. 11, tells how to guard against 
corrosion. This and the previous ten 
articles in the series is available on 
request on your company letterhead. 


Lubrication...its importance 


No way has yet been found to re- 
move the “causes” of corrosion. 
However, there is a method of pro- 
tecting wire rope against corrosive 
elements . against atmosphere, 
weathering, or special conditions 
which subjecc the rope to either 
acid or alkaline substances. 

That method is... thorough lubri- 
cation. 

A recent and good illustration of 
such protective practice is found in 
the automotive industry. When car 
makers turned their plants into war 
production centers they ripped out 
massive automobile dies and ma- 
chines worth millions, carted them 
to parking lots for the duration. 
When peace comes, back to work 
they will go. 

Meanwhile these machines and 
dies are being protected against 
corrosion by a thick coating of grease. 

Wire ropes, too, are machines. 
When in use (and more so when in- 
active) their parts need the protec- 
tion good lubrication gives. Only 
when protected by lubrication (which 
retards corrosion) will they give the 
best possible service. Today, when 
we must all conserve what we have, 
such protection is doubly important. 

Corrosion starts as soon as wires 
and strands are exposed to the ele- 
ments and usually starts before one 
is aware of it. 

- In its early stages, corrosion is dif- 
ficult to detect. The first signs are 
general discoloration of the wires of 
the rope. As corrosion progresses, 
the wires will become either pitted 
or covered with a reddish brown 
substance depending upon whether 
the corrosion is of an acid or alka- 
line type. 
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through making useful facts on rope care more widely known. 











To prevent 
such destruction... 


LUBRICATE 


Destruction came to these wire 
ropes much too soon. It might 
have been prevented. At an early 
inspection periodic lubrication 
would have added countless hours 
to the service life of these ropes. 


This sample, in addition to 
showing evidence of wear, is 
very badly corroded due to hav- 
ing been subjected to corroding 
conditions of an alkaline nature. 


Lack of lubrication caused 
the wires in this rope to become 
rust-bound. Fractures of this 
character occur when suddenly 
picking up the load or when the 
rope is flexed over the sheave, 
because the rust-bound wires 
cannot properly slide by each 
other. Notice the wires show 
very little evidence of wear. 








Curb Corrosion and 
Conserve Steel 


Corrosion is like an incurable disease 
which creeps up on a person gradu- 
ally. You may check the damage it is 
doing, but you can never repair the 
damage done. Eventually it ieads to 
early death of a rope whose service 
life could have been so much longer 
. with ordinary care. 


Today corrosion is a very real ene- 
my, destroying vital material (steel) 
needed for victory. If you inspect 
your ropes regularly, and apply lu- 
bricants freely, frequently, you are 
doing your bit to defeat this wire 
rope saboteur and get maximum 
service from your wire rope. 


If you have further questions on 
corrosion (or any wire rope prob- 
lems) feel free to write us about them. 
Simply address Macwhyte Company, 
2940 Fourteenth Avenue, Kenosha, 
Wisconsin. Please write on your 
company letterhead. 
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Macwhyte’s premier wire rope, famous for its 
strength, toughness, and internal lubrication 
Made by 


MACWHYTE COMPANY 


2940 Fourteenth Avenue + Kenosha, Wisconsin 


Mill Depots: New York + Pittsburgh * Chicago 
Fr. Worth + Portland « Seattle + San y ee 
Distributors throughout the U. S.A 





Macwhyte Company Manufactures: 
MACWHYTE PREformed and Internally Lubri- 
cated Wire Rope 
MONARCH WHYTE STRAND Wire Rope 
MACWHYTE Special Traction Elevator Cable 
MACWHYTE Braided Wire Rope Slings 
MACWHYTE Cables, Tie Rods, Terminals, for 
Aircraft 
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AQUAGEL by preventing caving, lubricat- 
ing the formation, shutting off excessive 








water flows (all of which prevent freezing 
of the casing), enables almost 100% recov- 
ery of intermediate strings in cable tool 


operations. As an example, in one field 





alone where 40 wells were drilled, using 
AQUAGEL, 39 had complete casing recov- 
ery. This is many times greater recovery 
than when AQUAGEL is not used. Inasmuch 
as 39.6% of all the wells in the United States 
during 1941 were drilled with cable tools, 
the extra casing which could have been 
recovered, had AQUAGEL been used, would 
amount to many thousands of tons. In ad- 
dition, less than half the time is consumed 
in pulling casing, corrosion is materially 
reduced and the life of drilling line is pro- 
longed when AQUAGEL is used. These 
same benefits often apply in rotary drilling. 

AQUAGEL and all other Baroid Products, 


promote economical, fast and safe drilling. 


PATENT LICENSES, unrestricted as to sources of supply 
of materials but on royalty bases, will be granted to respon- 
sible oil companies and operators to practice the inventions 
of any and/or all of United States Patents Nos. 1,575,944; 
1,575,945; 1,807,082; 1,991,637 and further improve- 
ments thereof. Applications for such licenses should be 
made to Los Angeles office. 


BAROID SALES DIVISION 
NATIONAL LEAD COMPANY 
BAROID SALES OFFICES: Houston © LOS ANGELES ¢ ruisa 


» 


, OID PRODUCTS: Baroid and Colex, Aquagel, 
x, Baroco, Stabilite, Aquagel-Cement, 
y tox, Zeogel, impermex, Micatex, Test- 


Fquipment, Baroid Well Logging Service. 











The Course of it 


by K. C. SCLATER 








Oil or National Revenue? 


Were it not for the depletion allowance, many oil 
properties of settled production, the wells of which are 
the backbone of the nation’s current oil supply, could 
not be operated and so bring about a drastic reduction 
in oil production. Apparently the Secretary of the 
Treasury does not recognize this fact. He doggedly per- 
sists in advocating a reduction or removal of the de- 
pletion allowance. His utter disregard of the conse- 
quences on the nation’s oil supply of removing the de- 
pletion allowance is difficult to understand. It is a mat- 
ter about which the petroleum industry cannot afford 
to be complacent. 


In a statement before the Senate Finance Committee 
last month, decrying the depletion allowance, he said 
that “special privileges are intolerable at a time like 
this, when we are imposing heavy taxes on persons with 
small incomes and there is pressure for limiting wages 
and farm prices. The country is in greater danger to- 
day than ever before in its history. The war is now in 
its most critical phase, and only by pulling together as 
a united people can we make the effort that will turn 
the tide toward victory. At such a time any special 
privilege for any group not only deprives the Treasury 
of revenue that is badly needed for the war effort, but 
it hinders the war effort by undermining the morale 
without which the war cannot be won.” 

While recognizing that the country is in greater 
danger today than ever before and that the war is now 
in its most critical phase, Secretary Morgenthav’s ironi- 
cal statement overlooks the grave consequences that 
must inevitably result from cutting off the depletion 
allowance. He fails to recognize the danger a shortage 
of petroleum would create. He ignores the fact that the 
discovery of new oil reserves is lagging and that the 
United States might within the new few months be the 
only main source of oil supply left to the Allied nations. 
The course of the war in Russia during the last few 
weeks makes it imperative that oil exploration be con- 
ducted on a much greater scale than at present if the 
United States must supply the total petroleum needs 
of the Allied nations for the duration—as it may 
shortly be called upon to do. Secretary Morgenthau 
contends that the Treasury loses between eighty and 
two hundred million dollars annually because of the 
depletion allowance, but Russell B. Brown of the I. P. 
A. points out that “Since estimating income comes 
peculiarly within his (Secretary Morgenthau’s) duties, 
let’s accept for the purpose of this statement the top of 
his very uncertain figure of 200 million. That would 
pay our part of war participation for a period of nearly 
two days. Suppose he is wrong. Suppose that the experts 
in the Coérdinator’s office are right. Suppose the Na- 
tional Conference of Petroleum Regulatory Bodies is 
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right. Suppose the Petroleum Industry War Council is 
right. Suppose the oil industry is right—that the tak- 
ing away of the depletion allowance would slow down 
our oil discovery operations. Suppose our increased de- 
mand for oil could not be met promptly. It could 
easily cause the delay in the successful conclusion of 
this war for more than two days with its consequent 
cost in money and life—or what is more, we stand to 
lose the war.” 


Intelligent State Cooperation 


One oil field in the nation, the Smackover field, 
Arkansas, has recently been given a blanket M-68 Ex- 
ception Order. Application for the exception for the 
entire field was initiated by the state and is one of the 
first instances in which a state agency has applied for 
relief from a Federal restriction in a stripper pool. Not 
only did the state agency—in this instance, the Ar- 
kansas Oil and Gas Commission—prepare the applica- 
tion for exception in behalf of all operators in the field, 
but it also assembled the evidence and data supporting 
the application. Operators were thus spared the delay 
and expense and also the loss of production that would 
have ensued had individual application been made for 
each well. 

More than thirty-seven hundred wells have been 
completed in the field and there are still sixteen hun- 
dred nineteen wells producing, all by pumping. 

The exception was granted in order to allow opera- 
tors to plug back wells to shallow producing horizons. 
Many wells in the field produce water in such quantity 
from lower zones that it will soon be necessary to sal- 
vage as much of their equipment as possible and aban- 
don them, unless they can be recompleted in one of the 
upper producing zones. These upper zones also make 
some water, but not in quantities that excessively bur- 
den pumping equipment. By recompleting wells in the 
shallower zones it has been found that their productive 
life has been substantially prolonged and the ulti- 
mate oil recovery increased. Plugging- back in this field 
is therefore a profitable operation that leads to greater 
producing efficiency, imposing less strain on critical 
equipment and reducing pumping expense, all very 
important considerations in these times. Other than 
cement and the steel bullets used in perforating, there 
is no great expenditure of materials required in these 
plugging-back operations. 

The Oil and Gas Commission of Arkansas in initiat- 
ing this program and supplying the essential data ac- 
companying the application, has done a great serv- 
ice to the operators in enlarging their contribution to 
the war effort. The efficient and time-saving procedure 
followed in applying for a field-wide exception in the 
Smackover field might very well be adopted in other 
oilfields where the conditions are favorable. 
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FIELD SHOPS: 
Houston, Bay City, Corpus Christi, 
Jennings, Shreveport, Harvey 
EXPORT SALES: 


W-K-M Company, Inc. 
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| figures tell in the fewest words 
possible why Hunt Wire Line Core 
Barrels are so widely used in fields 
ihroughout the world . . . why more 
than 20 major companies and many 
well known independents have stand- 
ardized on Hunt Coring Equipment 


for better results. 


For in that brief report, you see abso- 
lute proof of the soundness of design 
..- perfection of workmanship... and 


a 


quality materials that go into every 
Hunt product. 


Naturally, Hunt Wire Line Core Bar- 
rels can not recover 100% formation 
every trip. Too many unknown ele- 
ments enter into the job of coring to 
even suggest such performance. But 
we do say... in over-all perform- 
ance ... under all types 

of coring conditions 

..- Hunt Wire Line 

Core Barrels will give 

maximum recovery. 


A BUSINESS BUILT ON SERVICE 














HUNT TOOL COMPANY 
HOUSTON, TEXAS, U 
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. S.A. 
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Highlights 


Field Rules for Quinto Creek Field 


The Texas Railroad Commission has announced rules for the 
Quinto Creek field, Jim Wells County, Texas. 

The rules provide for development on 40-acre units, for 
spacing of 933 ft. between wells, with wells to be at least 467 
ft. from property lines. 

A general gas-oil ratio of 2000 cu. ft. per bbl. has been 
established, except that wells having a higher ratio will be per- 
mitted to produce daily that volume of gas obtained by multi- 
plying its daily allowable by 2000 ft. Gas wells producing 
from the same reservoir are allowed a monthly maximum equal 
to the average monthly oil allowable multiplied by 2500. 


Sour Gas Damages Arkansas Wells 


The Arkansas Oil and Gas Commission announces that sul- 
phuric acid, formed by hydrogen in the gas, has corroded and 
eaten away casing in about 40 wells in the Magnolia field, 
Columbia County, in several cases causing near blowouts. The 
field, which has an estimated reserve of approximately 160,- 
000,000 bbl. of crude oil underlying 200,000,000,000 cu. ft. 
of gas containing hydrogen sulphide, “would be in danger . 
ruin if any one of the 115 wells should get out of control,” 
statement by the Commission said. 

Grady H. Vaughn of Dallas, Texas, a large operator in the 
field, has offered the first practicable means of coping with the 
danger presented by sour gas corrosion. His method, used on 
his own wells, has been to fill the annular space between tubing 
and casing with mud weighing about 10 lb. per gal. 

Most of the field’s 115 producers were completed by setting 
a string of 10-in. casing at a depth of 2000 ft., then drilling to 
7500 ft. and setting 7-in. casing. Vaughn sets a packer on the 
tubing at approximately 7000 ft. and fills the annular space 
between tubing and casing from that depth to the surface. 


Quarterly Report on East Texas Wells 


The Engineering Department of the Texas Railroad Com- 
mission has issued its quarterly report on the East Texas field. 

The report, which is for a total of 9189 wells, is as follows: 

Flowing wells making water, 961; pumping wells making 
water, 4010; pumping wells not making water, 3220; total, 
7230. 

Air- and gas-lift wells making water, 559; air- and gas-lift 
wells not making water, 439; total, 998. 

Marginal wells making water, 1006; proratable wells mak- 
ing water, 4524; total, 5530. 

Daily water withdrawals from all wells making water, 435,- 
549 bbl.; from marginal wells making water, 232,312; from 
proratable wells making water, 203,237. 

Average daily withdrawals per marginal well, 230.93; aver- 
age withdrawal per proratable well, 44.92, and average with- 
drawal per water well, 78.76. 


Census Survey of Oil and Gas Production 
Issued 


Approximately 200,000 persons worked in petroleum and 
natural gas production activities in 1939, the U. S. Bureau of 
the Census reports. Its report, the first comprehensive census 
survey of the industry since 1919, reveals that 7782 companies 
were engaged in the production of oil and gas, and that at the 
end of 1939 they operated 300,179 oil and gas wells, and 47,- 
466 gas wells. 

The Census Bureau figures do not agree strictly with those 
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published by the U. S. Bureau of Mines. For example, the oil 
producers covered by the census produced 1,228,134,000 bbl. 
of crude oil in 1939, compared with Bureau of Mines produc- 
tion of 1,264,962,000 bbl. The census reports 300,179 oil 
wells, whereas the Bureau of Mines shows 380,390 operating at 
the end of 1939. The census report, however, gives operating 
facts in much greater detail, and reveals the distribution of 
operating expenses and many other figures not published in 
Bureau of Mines reports. 

Total value of products of the industry, $1,472,291,339 
exceeded that of any other mineral industry, and accounted for 
43 percent of the total for all mineral industries. 

Principal expenses included $199,732,062 paid to contrac- 
tors for drilling wells (about 60 percent of the 22,560 wells 
drilled in 1939 were completed by contractors), $168,382,732 
paid direct for labor to an average 113,498 wage earners, $83,- 
844,270 in salaries to 32,327 salaried employees, $86,690,393 
for supplies and materials, $26,059,971 for fuel, and $7,093,- 
569 for purchased electric energy. The latter items do not, of 
course, include sums expended for similar purposes by drilling 
contractors and covered in their expenses. 

Total drilling costs for the 22,560 wells amounted to $404,- 
904,000 or an average of about $18,000 a well. Dry holes, 
which failed to find oil, totaled 3703, indicating that $70,000,- 
000 was spent by the petroleum industry with no return. 

The complete census report gives a breakdown of all prin- 
cipal facts of drilling and operating oil and gas wells, including 
all figures for the principal producing states. Included are data 
on footage drilled, costs, man-hours of labor, contracted drill- 
ing, well servicing and maintaining, etc. Copies of the report, 
“Mineral Industries, 1939: Crude Petroleum and Natural Gas,” 
may be obtained from the U. S. Bureau of the Census. 


Extraction of Magnesium from Oil-Field 
Brines Considered Possible 


Salt water, bane of_the oil producer since the birth of the 
petroleum industry, may now be made to “‘pay off.” Prelim- 
inary investigations made in the Oklahoma Geological Survey 
laboratory, at Norman, indicate the possibility of extracting 
magnesium from oil-field brines, as a by-product of disposing 
of the waste fluid that must be pumped from many wells in 
order to produce oil. 

The process suggested by A. L. Burwell, chemical engineer 
on the Survey staff, is similar to that now in use at Freeport, 
Texas, on seawater and calls for the controlled treatment of 
the brine with milk of lime or milk of dolomite. 

Analyses of many brines from Oklahoma oil fields indicate 
the presence of considerable proportions of magnesium. At the 
present time, salt water is a nuisance and a hazard to the oil in- 
dustry, and the annual toll on the industry’s profits to dispose 
of these brines in order to prevent pollution of streams, and 
damage to land, is very great. The most satisfactory, and at the 
same time, the most expensive system for handling oil-field 
brine, is disposal into subsurface formations, through input 
wells. Rather elaborate disposal systems, with an aggregate cap- 
ital investment of several million dollars, have been built in 
Oklahoma, particularly in the newer fields, during the last few 
years. 

It is Burwell’s opinion that the procedure at these disposal 
plants could be modified slightly, whereby the magnesium salts 
may be removed before the brine is returned to the subsurface 
formation. Thus an operation of the oil industry that is now a 
total loss, and source of continuous expense, may be turned 
into a profit. 
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FOR EVERY GAGE REQUIREMENT 


Whatever your liquid level gage requirements, there is a Pen- 


berthy Gage that will meet your needs. These gages are suitable 


PENGERTHY - 








for the various pressure and temperature conditions of the oil 


industry. All Penberthy Gages conform with A.P.I.-A.S.M.E. 


requirements. 


Write for a copy of Catalog 34-A. 


PENBERTHY 


 * NnSpa rev 
DROP FORGED STEEL 
LIQUID LEVEL GAGES 


Used to observe color and den- 

sity of liquids under high pres- 

sures, and/or temperatures. Con- 

struction is exceptionally rugged 
. . similar to Reflex types. 
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PENBERTHY 


Rifle 


DROP FORGED STEEL 
LIQUID LEVEL GAGES 


Liquid shows black—empty space 
shows white. Preferred wherever 
liquid level must be easily and 
positively visible... and when 
liquids are under high pressure 
or at high temperature. 


Y. 
PENBERTHY Koflex 
WATER GAGE SET 


Water shows black—steam shows 
white. U-Bolt construction is 
strongest and simplest to service. 
Glass replaced by simply remov- 
ing nuts on face of gage. . . un- 
necessary to work between gage 
and boiler. 
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PENBERTHY 
DROP FORGED STEEL 
LIQUID LEVEL GAGES 


Made of Chromium-molybdenum 
alloy temperature-resisting steel, 
extra heavy throughout. Stain- 
less steel trimmed. Tubular glass 
type gages also available in vari- 
ous other metals suitable for 
practically all conditions. 


PENBERTHY INJECTOR CO. 


DETROIT, MICHIGAN @ Canadian Plant: Windsor, Ontario 



































ETROLEUM Coérdinator for War Harold L. Ickes has 

announced the awarding of contracts for construction of 
the world’s largest oil-carrying pipe line—the 24-in., 550-mile 
emergency line from Texas to Illinois, which will help supply 
the essential oil requirements of the eastern seaboard next 
winter. 

With clearance of right-of-way proceeding on schedule and 
pipe already being strung out in the field, welding and ditch- 
ing operators are scheduled to begin work immediately, the 
Coordinator said. When completed in December, the line will 
deliver 300,000 bbl. of East Texas crude oil each day in Illinois 
for transshipment eastward by railroad tank car, river barge, 
and pipe line. 

Seven different pipe-line contractors have been assigned the 
job of laying the main line between Longview, Texas, and 
Norris City, Illinois, and two smaller branch lines from Norris 
City to river barge and pipe-line terminals at Mt. Vernon, 
Indiana, and Enfield, Illinois, respectively. 

Contracts were awarded on a cost plus fixed fee basis, ac- 
cording to information supplied the Coédrdinator’s Office by 
b. E. Hull, vice-president and general manager of War Emer- 
gency Pipeline, Inc., the company organized by the oil indus- 
try to plan and supervise the building of the line for the Fed- 
eral Government. Hull said the fixed fees agreed upon vary 
as between contractors but average about $1000 per mile of 
pipe to be laid. Total cost of the line, which is being financed 
by the Government through the Defense Plant Corporation, is 
estimated at $35,000,000. 


Hull reported that through Friday (July 31) a total of 692 
carloads of pipe had been dispatched from the Lorain, Ohio, 
mill of the National Tube Company, and that 425 of these had 
been received and unloaded. 

Ditching operations are conducted simultaneously with 
stringing, so that as fast as the lengths of pipe are welded into 
solid strings they can be placed in the earth and covered. 

Each contractor will lay a single section of the line, as 
follows: 

1. Section from Longview, Texas, to Arkansas-Texas state 
line awarded to Williams Brothers, Tulsa, Oklahoma. 

2. Section from Arkansas-Texas state line to Gurdon, Ar- 
kansas, awarded to O. E. Dempsey Construction Company, 
Tulsa, Oklahoma. 

3. Section from Gurdon, Arkansas, to Little Rock, Ar- 
kansas (Arkansas River), awarded to Anderson Brothers, 
Tulsa, Oklahoma. 

4. Section from Little Rock to Missouri-Arkansas state line 
(St. Francis River) , awarded to Oklahoma Contracting Com- 
pany, Dallas, Texas. 


5. Section from St. Francis River to Illmo, Missouri (Mis- 
sissippi River), awarded to C. S$. Foreman Company, Kansas 
City, Missouri. 

6. Section from Mississippi River to Harrisburg, Illinois, 
awarded to Ray E. Smith Construction Company, Eldorado, 
Kansas. 

7. Section from Harrisburg, Illinois, to Norris City, Illinois, 


awarded to Sheehan Pipe Line Construction Company, Tulsa, 
Oklahoma. 


Sheehan Pipe Line Construction Company also was awarded 
the contract for construction of the 14-in. branch line from 
Norris City to Mt. Vernon, Indiana, and for the 10-in. branch 
line from Norris City to Enfield, Illinois. 


Contracts for the construction of eight river crossings were 
awarded to Williams Brothers. The line will cross the Red, 
Little Missouri, Ouachita, Arkansas, Cache, White, St. Francis, 
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and Mississippi Rivers, the latter at a point just below Cape 
Girardeau. 

Reporting in detail on the progress that is being made, Hull 
said that one clearing gang is working southward from the 
Arkansas state line clearing right-of-way in Cass County, 
Texas, while another is working northward clearing right-of- 
way in Miller County, Arkansas. 

All along the route of the “big inch” line, the various con- 
tracting companies were getting ready for an all-out construc- 
tion effort. 

Williams Brothers construction equipment is assembled at 
Ravana, Arkansas, to move southward. Dempsey Construction 
Company equipment is assembled at Ravana, to move north- 
ward. About 40 cars of pipe was the initial shipment to Ravana, 
Mildar, and Fort Lynn. 

Oklahoma Contracting Company construction equipment 
is assembled and limbered, to start northward from Arkansas 
River, North Little Rock; other gang to start southward from 
Missouri state line. 

Anderson Brothers equipment is assembled and to begin 
work from Arkansas River southward. 

Sheehan Pipe Line Construction Company and Ray L. Smith 
Construction Company each have equipment on ground at 
starting point 8 miles west of Harrisburg, Saline County, 
Illinois. Pipe for these two gangs began arriving August 5. 
Sheehan will work northward toward Norris City, Illinois, 
and Mt. Vernon, Indiana, to which a branch of the line will 
be run from Norris City. Smith will work southward toward 
Mississippi River. 

First pipe has been shipped to Cape Girardeau for the section 
from the Mississippi River to the Arkansas state line. 

Foreman Construction Company assembled their machinery 
at Cape Girardeau. 

The War Emergency Pipelines’ personnel at Little Rock, 
Arkansas, where offices have been established in the Rector 
Building, includes: 

B. E. Hull, vice-president and general manager, president 
of The Texas Pipe Line Company. 

Maj. A. N. Horne, general superintendent, formerly man- 
ager of Empire Pipe Line Company, Bartlesville, Oklahoma. 

Brady Cole, Houston, Texas, a member of the law firm of 
Baker, Botts, Andrews and Wharton, is serving as associate 
general counsel. 

J. W. Cason, Shreveport, Louisiana, formerly with Standard 
Oil Company of Louisiana, is serving as treasurer and comp- 
troller. 

Harry J. Lingle, Houston, Texas, Humble Pipe Line Com- 
pany, is serving as purchasing agent. 

Oscar Wolfe, Houston, Texas, The Texas Company, is chief 
engineer of lines. 

L. M. Goldsmith, Philadelphia, Pennsylvania, Atlantic Re- 
fining Company, is chief engineer of pump stations and termi- 
nals. 

R. E. Harrell, formerly right-of-way and claims agent for 
Plantation Pipe Line Company, is chief of the same phase of 
operations for War Emergency Pipelines. 

Kenneth A. Owen, Houston, Texas, formerly with The 
Texas Pipe Line Company, is assistant to Hull. 

E. Carey Lind, formerly in the freight traffic department of 
Missouri Pacific Railroad at Little Rock, is freight traffic 
manager. 

O. R. Burden, Wichita Falls, Texas, is division superin- 
tendent. 

Charles P. Cathers, Washington, D. C., supervising engi- 
neer for Defense Plant Corporation. 
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COOK'S 


HE GREATEST UNION OF EFFORT the Nation 

has ever known—with the engineer, the industrial 
worker and the service man stepping out for the big- 
gest production job in all history—that is the spirit 
of '42. One part of our contribution is the production 
of COOK'S Piston Rings as fast as men and machines 
can make them, so that our customers and as many 
other engine and compressor operators as possible, 
who are contributing directly or indirectly to the war 
effort, can get the big increase in efficiency and reduc- 
tion in maintenance these rings assure. 






Sealing 
Pressures 


COOK'S “485H"° 


THE SPIRIT OF 


New York 
Cleveland 


COOKTITE 
SEALING 


COOK'S Rings come in all industrial engine and com- 
pressor sizes and types and in many special materials to 
meet unusual service conditions. When you need piston 
rings, we are ready to serve you. When you have a 
ring problem, our 54 years’ experience is at your call. 
For prompt action, contact our nearest office. 


C. LEE COOK MANUFACTURING CO. 


INCORPORATED 
LOUISVILLE, KY. 
Los Angeles Chicago New Orleans 
Baltimore Tulsa San Francisco 


PISTON RINGS 

















MAJOR Off Field acTiviTIES 





| ete separate zones of the Viola lime were reported as 
showing oil in the well, Bredthauer et al., Fee No. 1, CSW 
NE of 28-17-12w, north of the Loup River on the northeast 
flank of the Cambridge arch in Greeley County, Nebraska. The 
zones reported showing oil were at 3028 to 3033 ft.; 3034 to 
3048 ft.; 3118 to 3123 ft., and 3191 to 3201 ft. A strong odor 
of gas was noted at 3224 ft. in the St. Peter sandstone. At last 
reports Operators were to run and set casing for tests. 


* 

Jack Hildreth No. 1, a Viola lime wildcat in Montague 
County, 8 miles north of Bowie, Texas, drilled by the Conti- 
nental Oil Company, drilled plug and was testing saturation 
at 5546 to 5703 ft. The well produced 57 bbl. of oil in four 
hours, then was shut in. Opened later, the well flowed 35 bbl. 
in a 35-minute period, but died down. Operators are preparing 
to resume swabbing through 2-in. tubing. 


= 
Four and one-half miles southwest of Nocona, Texas, Sin- 
clair Prairie Oil Company’s No. 1 Forshee, block 135, J. H. 
telcher subdivision, penetrated the conglomerate at 5998 ft. 
and drilled to 6008 ft. with good saturation. A 30-minute 
drill-stem test from 6001 to 6008 ft. recovered 1080 ft. of 
oil and 40 ft. of oil-cut mud. An electrical log was run and 

casing will be set for a test. 

oe 
Jefferson Davis Parish, Louisiana, has a new oil field opened 
by H. M. Naylor’s Acadia Development Company No. 2. Ten 
bbl. of oil per hour were gauged through an '%-in. choke 
from the Marginulina section of the Oligocene at a total depth 
of 10,581 ft. Production was from the sand section from 
10,175 to 10,206 ft. The casing was perforated from 10,198 
ft. to 10,206 ft. On the drill-stem test the well showed 1250 


ft. of 45.7-gravity oil in 15 minutes with the pressure 2850 
lb. Flowing pressure through the choke was 4100 lb. with a 
closed-in pressure of 5600 Ib. Gas-oil ratio was 1200 to 1. 


a 


Harrison and Abercrombie indicated in a permit form on 
file with the Texas Railroad Commission that they would drill 
the deepest oil well ever drilled in Texas in the Old Ocean field, 
Brazos County. Staked as McDonald No. 1-B, the well will be 
660 ft. out of the west corner of a 333.457-acre tract in the 
Battle-Berry and Williams survey. 

ed 

Humble Oil and Refining Company has continued work on 
a wildcat test on the Larissa structure in northwestern Chero- 
kee County, Texas, now below 10,100 ft. The well, H. F. 
Curtis No. 1, John Vaughn survey No. 53 is thought to have 
found a new deep petroleum reserve for East Texas. A soft 
spot was found in the basal Rodessa or the Pettit zone at 
10,165 ft. and was cored to 10,195 ft., finding nearly 30 
ft. of porous Oélitic lime. It is believed that the zone will 
produce gas-condensate. A test in the upper Rodessa section at 
9780 to 9880 ft. had shown for a small amount of gas-con- 
densate. 

+* 

The Pure Oil Company has opened a new field in Carte1 
County, southern Oklahoma, with Fraser No. 1, SW NW SE 
of 26-3s-1, about two miles north of previous production. 
Total depth of the well is 5348 ft. The well flowed an average 
of 100 bbl. of oil and 35 bbl. of water per hour through 2-in. 
tubing on an 8-hour test. The corrected gravity of the oil was 
38.0. Testing and cleaning of the well is continuing, as the 
water is believed to be from the drilling fluid. 








AVERAGE CRUDE OIL PRICES 
California Louisiana 
Kettleman Hills $1.23-1.29 Rodessa $ .88-1.20 
Playa Del Rey. .80- .87 Gulf Coast 93-1.36 
i .73-1.13 
eae North Louisiana .98-1.30 
Wilmington .68-1.24 
Montana 1.00-1.15 Illinois 1,22-1.37 
Wyoming .45-1.15 
Kentucky 1.32-1.43 
Colorado 1.05-1.07 
New Mexico -70-1.15 Indiana 85-1.25 
Texas Ohio 
North Central .97-1.21 ; 
Panhandle -70-1.12 Lima 1.17 
West Texas .80-1.27 one 
Mich 1.24-1.44 
Gulf Coast 93-1.48 — 
Darst Creek 1.14 Pennsylvania 
East Texas .80-1.27 Bradford 3.00 
Talco 79 
Southwest 2.65 
Kansas .93-1.25 — 2.59 
Oklahoma -75-1.25 Buckeye 2.55 
Arkansas .94-1.36 Corning 1.31 


DAILY AVERAGE CRUDE OIL PRODUCTION 
Data Supplied by A.P.I. 
(Figures in bbl. of 42 gal. each) 


Week Week Week 

10.P.C. Ended Ended Ended 
Recommendations Aug. 1, July 27, Aug. 2, 

July 1942 1942 1941 
Oklahoma 433,000 “383,400 369,300 417,050 
Kansas 283,200 “280,050 272,100 235,500 
Nebraska 4,100 3,500 3,750 5,050 
Panhand!e Texas 65,800 107,000 80,750 
North Texas 139,100 149,400 129,550 
West Texas 138,200 234,450 221,650 
East Central Texas 74,850 94,050 79,400 


East Texas 218,050 295,000 298,550 











Southwest Texas 99,100 163,600 180,250 
Coastal Texas 171,450 280,800 242,350 

TOTAL TEXAS 1,214,400 906,550 1,324,300 1,232,500 
North Louisiana a 96,200 90,700 78,550 
Coastal Louisiana 234,600 220,000 240,350 

TOTAL LA. ~ 319,600 330,800 310,700 318,900 
Arkansas ~ 78,500 72,500 73,700 73,300 
Mississippi 49,900 = 82,000 83,500 47,750 
Illinois 304,100 274,350 274,500 357,650 
Indiana 22,000 = 18,300 18,650 20,350 
Eastern (Not incl. 

Ill. & Ind) 112,600 102,550 98,450 94,800 
Michigan 64,800 62,500 65,700 42,450 
Wyoming 96,800 90,750 92,150 82,600 
Montana 23,100 21,650 22,350 20,400 
Colorado 7,700 6,860 7,450 4,000 
New Mexico 89,500 70,650 65,150 109,750 

TOTAL EAST 

OF CALIF. 3,103,300 2,706,350 3,082,150 3,062,050 





California 
TOTAL U. S. 


10.P.C. recommendations and state allowables represent the produc- 
tion of all petroleum liquids, including crude oil, condensate and 
natural gas derivatives recovered from oil, condensate and gas fields. 
Past records of production indicate, however, that certain wells may 
be incapable of producing the allowables granted, or may be limited 
by pipeline proration. Actual state production would, under such con- 
ditions, prove to be less than the allowables. The Bureau of Mines 
reported the daily average production of natural gasoline in April, 
1942, as follows: Oklahoma, 27,500; Kansas, 4,800; Texas, 90,700; 
Louisiana, 15,300; Arkansas, 2,600; New Mexico, 5,300; California, 
40,100; other states 22,200. 

“Oklahoma, Kansas, Nebraska, Mississippi, Indiana figures are for 


739,500 


3 ry 12 8 00 


676,700. 637,300 
“3,383,050 | 3,719,450 


633, 200 


3,695,250 











week ended 7 a. m., July 29. 
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eeps vital equipment SCALE-FREE for peak production! 


HERE’S THE ANSWER to one of industry’s major problems! 
Seale deposits in heat exchangers, condensers, boilers, cooling 
radiators and jackets, and other heat exchange equipment can 
be removed speedily and completely with Dowell Industrial 
Scale Removal Service. 

This chemical method removes scale thoroughly and safely in 
far less time than mechanical or manual methods. It is eco- 
nomical, too. One of the largest natural gas gathering and 
marketing organizations reduced its annual scale removal costs 
from $4,000 for each station to $1,600 with this Dowell service. 
... One of the large refineries reports complete removal of 4” 


DOWELL 
INCORPORATED 


Executive Office: 
Midland, Michigan 








General Office: 


FOR OIL AND GAS WELL 
CHEMICAL SERVICE 


1932-1942 Subsidiary of 


1 The Dow Chemical Company 
A DECADE OF SERVICE to Tus O1 AND OAS INDEED 
ga ee . j = are 


ee ee — 
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Kennedy Building, Tulsa, Okla. 


scale deposition from 4,000 tubes, 34” O.D., 30’ long, in 1% hours. 
This company’s old method of scale removal took many days 
and removed only sixty to seventy per cent of the scale. 


Let us help you keep your vital equipment busy at peak pro- 
duction. Every Dowell engineer has the know how on this service. 





Three sections of the same boiler tube; No. 1, before cleaning; No. 2, after mechani- 
cal cleaning; No. 3, after being cleaned the Dowell way. 





FIVE FACTS ABOUT THIS SERVICE 


@ Reduces time off the line @ Removes’ scale com- 


sometimes as much as pletely. 
90‘¢. @ Cuts fuel consumption — 
a on 1” al —- 
@ Eliminates hazards and scale 4" thick causes 


12.5°; heat loss. 
@ Prolongs life of equip- 
ment. 


common to 
manual 


high costs 
mechanical and 
methods. 
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PETROLEUM Statistics AND FIELD Operations 








U. S. Daily Average Production 
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Daily Average Crude Runs to Stills 
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U. S. Crude Oil Stocks 
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Gasoline Stocks—Total U. S. 


100,000,000_ 


90,000,000. 
80,000,000 lh ! ’ 
70,000,000 z 
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*These figures include finished and unfinished gasoline stocks. Prior to January, 1941, this chart showed finished stocks only. Above statistics by American 


Petroleum Institute. 





Summarized Operations 


in Active Fields for July, 1942 





| | 
| Completions | 


FIELbs Producers | Rigs Drilling | Depth of No. Casing Gravity Type of 
} V ells Produc tion | Strongs of Oil Tool Used 

TEXaAs 

East Texas 24 200 | 5 | 3500-3700 2 | 40 | Rotary 

Gaines County 5 3 | 3 | 4400-5584 2 22-35 Rotary 

Hockley County ; 20 16 | 2 4800-6850 2 20-30 Rotary 

Ector County.. . ‘ 11 | 9 4 3675-4377 2or3 32-36 Rotary 

Panhandle..... 33 28 | 5 1700-3900 2 40 Rot.-Cab. 

Nueces County 7 7 } 6 | 3922-5878 2or3 21-54 | Rotary 

K. M. A. Field... .... NE , 13 = a. | | 3730-3935 2 | 42-43. | Rot.-Cab. 

Hawkins Field... ; | 21 19 4 4495-4912 2 19-29 | Rotary 
OKLAHOMA | 

Okfuskee County 7 5 6 3 | 2150-4125 2 or3 38 Rotary 
KANSAS } | 

Russell County..... oe 14 8 4 2926-3435 2and5 | 32-37 Rot -Cab. 

Rice County | 15 7 7 | 3222-4085 2and 5 42-48 Rot.-Cab. 

Barton County 13 | 10 7 | 3290-3518 2 39-42 Rot.-Cab. 
ILLINOIS | 

Central Illinois. 169 161 82 107 | 1425-4100 2 36-38 Rot.-Cab. 
New Mexico 

Lea County 12 9 4 5 | 3150-4030 2 30-34 | Rot.-Cab, 
CALIFORNIA } 

Kern County ‘ - ‘ rah rll 13 | 6 7 | 7 | 1840-11,450 3 or4 14-30 Rotary 

Wilmington 7 4 2 3 3500-4000 2 and 3 18-20 Rotary 














Field Activities 


by States 


for July, 1942 

















STATE | Completions Producers | Locations Rigs | Drilling Wells Production, 1941 
| July June July _June July June July June | July June | (In Barrels) 

Arkansas. . 7 14 12 12 11 9 6 s 10 | 18 is | 29,263,000 
California . . 52 48 47 44 25 28 40 45 33 31 230,271,000 
Colorado . rie ina wake Ret eos = — | ba 1,792,000 
Illinois. . “169 163 161 158 63 65 82 80 107 92 131,272,000 
Indiana 43 47 37 4 18 17 8 10 20 18 6,998,000 
Kansas 142 146 140 12 77 87 14 15 36 32 82,733,000 
Kentucky : 8 13 4 6 4 ae ee 4,790,000 
Louisiana..... 171 152 127 1 18 66 61 18 14 18 11 116,038,000 
Michigan 42 46 26 = 20 31 9 13 7 12 16,312,000 
Mississippi 12 11 5 ss rae : ewe a na 15,528,000 
Montana. 19 14 13 1 i cat 15 ; 3 tom 7,440,000 
Nebraska... 4 5 3 4 2 2 i ; * 1,785,000 
New Mexico. . 48 46 2 44 30 32 . ne 39,109,000 
New York. 77* 71* 67* 71* 70 75 ; = 5,180,000 
Ohio aia 51 48 44 41 31 36 a 7 , 3,342,000 
Oklahoma. 122 118 111 109 47 59 15 18 76 88 154,817,000 
Pennsylvania 164* 153* 156* 150* 149 164 aha iano ‘ a ee 16,700,000 
Texas.. 506 412 421 394 263 257 382 406 367 360 501,745,000 
West V irgini: t ; 36 47 31 45 39 44 11 14 13 20 3,418,000 
Wyoming , 2 2 bates 1 2 3 1 1 1 29,952,000 

Total on | 1682 1554 1447 1408 917 896 588 629 696 680 | 1,398, 485 >. 000 











*Includes water-intake and pressure wells. 
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Photo by U. S. Army Signal Corps 


Like the Giant Tanks of our Armed Forces — LUFKIN 
UNITS are Built to Take It. 





Whenever wars are fought the tanks of the U. S. A. 
will be found equal to the occasion. 


LUFKIN UNITS—are to be found in service wherever 
oil is produced and are unequaled in service. 

















at K : N LUFKIN UNITS are manufactured in Lufkin, Texas, by the 
ine Lufkin Foundry & Machine Company. Branches in principal oil center 




















ONSTRUCTION has been resumed on The Phillips Pe- 
troleum Company synthetic rubber plant recently sus- 


C 


pended because of a discussion in Washington, D. C., con- 


cerning the synthetic rubber problem and an investigation 
of the Houdry process. The plant is expected to have an 
annual output of 45,000 tons of butadiene, vital ingredient 
of synthetic rubber. Production by the plant is expected to 
begin in April, 1943. 

Che Phillips Petroleum Company has contracted with the 
Defense Plant Corporation and the Rubber Reserve Company 
to design, construct, and operate a plant for the manufacture 
of butadiene. The War Production Board has issued the highest 
preference rating for the procurement of necessary material. 
to a statement released by Frank Phillips, 
chairman of the board of The Phillips Petroleum Company. 

Phillips further stated that six months’ work has already 
been done on the plant with approximately $12,000,000 of 
material ordered. Also, that simultaneously with the comple- 
tion of butadiene plant, a styrene and a synthetic rubber plant 
at the same location will be completed forming a complete 
synthetic rubber producing unit. Within less than 8'> months 
from the completion dates of the plants more than 50,000 long 
tons of synthetic rubber will be produced per year, it is stated. 
Phillips said this amount of rubber would make about 11,000,- 
000 tires to relieve the shortage of rubber. 


i 


This is according 


Shamrock Oil and Gas Corporation ts revamping the poly 
gasoline unit at its Sunray refinery at Dumas, Texas, to enable 
the company to produce, in addition to gasoline, cumene or 
isopropyl benzene, which is a basic element in the manufac- 
ture of aviation gasoline. Completion of the changes is ex- 
pected by September 1. It is reported that the changes will not 
interfere with the continuous production of poly gasoline 
and other products. 


* 


Announcement has been made from the office of the Na- 
tional Refining Company, Cleveland, Ohio, that a new 100- 
octane aviation gasoline plant is to be constructed in Coffey- 
ville, Kansas. This plant will be financed by the Defense Plant 
Corporation, subsidiary of the Reconstruction Finance Cor- 
poration, at a cost of several 


MAJOR Refining ACTIVITIES 





A plant for the production of butadiene, being built for the 
Government by Shell Oil Company, Inc., is expected to be 
completed by the middle of 1943, it was announced in New 
York recently by R. G. A. van der Woude, president of Shell 
Union Oil Corporation. 

Shell completed its first plant for the manufacture of buta- 
diene several months before the entry of the United States into 
the war. The company is also continuing to produce toluene 
for explosives, and is active in the manufacture of aviation 
gasoline. According to van der Woude, the company was the 
first to begin commercial production of a new blending syn- 
thetic having a special antiknock quality in supercharged 
aviation engines. The new synthetic provides a means for im- 
mediately increasing the production of high-octane gasoline by 
about 20 percent, as it can be manufactured in existing facil- 
ities with minor changes, and will require only a small amount 
of critical materials. 


= 


The Ohio Farm Bureau Coéperative Federation has adopted 
plans for extending its activities into the refining industry, it 
has been announced by trustees. The organization now operates 
60 local bulk plants, 175 petroleum delivery and transport 
trucks, and, in conjunction with other regional coéperatives, 
two oil-blending plants. This will be its initial entry into the 
refining field. 


= 


Frontier Refining Company, Cheyenne, Wyoming, has con- 
tracted for an enlargement of its plant in that city from 1600 
to 3500 bbl. per day of aviation gasoline. Reports state that 
priorities have been granted and that the Defense Plant Cor- 
poration will finance the plant conversion and expansion. The 
plant is to be operated by the Frontier company under a man- 
agement agreement. 

The present supply of crude oil from the Minnelusa Oil Cor- 
poration’s holdings in Lance Creek will be supplemented by ad- 
ditional crude oil from Salt Creek holdings of Standard Oil 
Company of Indiana. Gas-oil and butylene fractions will be 
supplied by the Continental Oil Company, Bay Petroleum Cor- 
poration, Perry Petroleum Corporation, and other independent 
firms of the State. 





million dollars. The Na- — : 
" . . Ty ° - 
a A Na Crude Runs to Stills, Gasoline, Gas and Fuel Oil Stocks Expected to cost approxi 
ons g Ps Week Ended August 1, 1942 mately $4,000,000, the ad- 
will operate the plant. : it aie | . 
_ A.P.1. Figures ditions to the plant will re- 
A onstruction supervision ities Sec aiemaiiie 2a in ok aiid “ quire about eight months to 
: 7 . ai : s ous so - oO - - @ac ? 
of the new unit will be by construct. 
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_ many years it has been custom- 
ary to cement casing in oil and gas 
wells as a means of excluding water 
from formations penetrated by the drill. 
Cement plugs are also formed in wells 
to aid in side-tracking and _ hole- 
straightening operations, to provide a 
“bridge” for sealing-off the lower part 
of a well, to control escape of gas into 
and through the well and to provide 
security against displacement of well 
equipment under the high pressures fre- 
quently imposed. For three decades, oil 
producers have recognized that these 
uses of cement are unique and require 
special consideration of the unusual con- 
ditions under which such operations are 
conducted and of the qualities of ce- 
ments that make them best adapted to 
contend with the conditions imposed. 
Early use of cement in well-drilling 
operations was without much knowl- 
edge on the part of the oil producers 
either of the qualities of the cements 
used or of the subsurface conditions 
imposed, Naturally, the cement often 
failed to accomplish the purpose in- 
tended. The first comprehensive treat- 
ment of oil-well cementing practices in 
the literature was published by the U. S. 
Rureau of Mines in 1918. In its bibli- 
ography, this publication lists only 11 
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comparatively unimportant papers on 
the subject printed prior to this time, 
the earliest of which is dated 1911. The 
earliest patents governing the art of ce- 
menting casing in wells are dated 1910. 
Since then, and within the memory of 
many men active in the petroleum in- 
dustry today, there has developed a very 
important and highly technical phase of 
petroleum technology concerned with 
the use of cements in oil and gas wells. 
In the development of hundreds of oil 
and gas fields, every well requires one 
or more cementing operations. Thou- 
sands of tons of cement are used an- 
nually for this purpose and the petro- 
leum industry has become one of the 
cement industry’s best customers. Every 
petroleum engineer is concerned in some 
degree with oil-well cementing opera- 
tons. Large service organizations with 
millions of dollars worth of specialized 
cementing equipment, employ many 
hundreds of men who give their entire 
time to this work. 

With the development of this art, 
have come vastly improved cementing 
equipment and methods of conducting 
the work, a superior knowledge of the 
cements employed, and a knowledge of 
their behavior under the unusual condi- 
tions prevailing in deep wells. Interest 
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in this subject has been widespread. 
Technologists in the employ of many 
oil companies, oil-industry service or- 
ganizations, cement manufacturers, and 
government and other institutional 
agencies have contributed to our know] 
edge of cements and their use in oil and 
gas well service. Many research projects 
have had as their objective a_ better 
understanding of the behavior of ce- 
ments under deep-well conditions and 
of methods of determining the proper- 
ties of cements that make them more or 
less successful in this type of work. This 
research, begun 20 years or more ago, is 
still continuing to yield new and use- 
ful results and recent work in this field 
has been productive of information of 
great value and importance to oil pro- 
ducers. It is of the progress made dur- 
ing these last few years and of the ex- 
panding knowledge of cement technol- 
ogy arising therefrom, that this article 
is primarily concerned. Many papers 
appearing in the literature during recent 
years have dealt with the mechanical 
and physical problems incidental to the 
placement of cement in oil wells and 
with the methods and equipment em- 
ployed. We shall not be concerned with 
these in the present article, directing our 
attention rather to the behavior and 
properties of the cement and the condi- 
tions that influence its successful use in 
oil-well service. 


Properties of Portland 
Cement 


Varieties of Portland cement may 
satisfy all ordinary requirements in oil- 
well service. Portland cement is manu- 
factured by a process involving the 
sintering of a mixture of clay and lime- 
stone in certain proportions. The cement 
clinker possesses no hydraulic’ proper- 
ties until it is finely ground. During the 
grinding process, calcium sulphate 
(gypsum) is added in carefully regu- 
lated amounts to control the setting 
time. 

Cemént chemistry is complex and 
one of the principal contributions of 
research in this field during recent years 
has been a clearer concept of the chem- 
ical constitution of Portland cement 
and of the changes that occur when it 
is hydrated. Chemical analysis of Port- 
land cement”? discloses that it is corn- 
posed of a mixture of calcium oxide 
(CaO), aluminum oxide (Al,O,), sil- 
icon dioxide (SiO.,), magnesium oxide 
(MgO), ferric oxide (Fe.O,), and sul- 
phur trioxide (SO,) in varying amounts 
depending upon the composition and 
quantities of the source materials used 
in manufacture. To these essential con- 
stituents, might be added potassium ox- 
ide (K,O) , sodium oxide (Na,O) , man- 
ganese oxide (Mn,O,), and perhaps 
other oxides that are frequently present 
to the extent of 2 percent or less.7 
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The constituents thus disclosed by 
chemical analysis do not afford a de- 
pendable index to the subsequent be- 
havior of the cement. The manner in 
which these different oxides are com- 
bined to form various siliceous and 
aluminous compounds that go to make 
up the calcined material, affords a bet- 
ter guide.’ Phase equilibrium studies 
indicate that the various oxides shown 
by chemical analysis are present in 
combined form as tricalcium silicate 
(3CaO.SiO,), dicalcium silicate 
(2CaO.SiO.,), tricalcium aluminate 
(3CaO.Al,O.,), tetracalcium alumino- 
ferrite (4CaQ.Al.O,.Fe.O,), and gyp- 
sum (CaSO,.2H.O). Pentacalcium tri- 
aluminate (5CaO.3Al,O,) and dical- 
cium ferrite (2CaO.Fe,O,) may also be 
present, but are not essential constitu- 
ents. Knowledge of the relative amounts 
of these different compounds present in 
a cement will enable the cement tech- 
nologist to predict its behavior after 
hydration. 


Hydration, Setting, and 
Hardening of Cement 


The chemical changes that occur 
after finely ground Portland cement has 
been mixed with water and which pro- 
duce the phenomenon known as “‘set- 
ting,” are complex and still somewhat 
uncertain. Most authorities agree, how- 
ever, that the setting of cement occurs 
in stages involving first, the hydration 
of tricalcium aluminate and_ perhaps 
some alumina. These products are amor- 
phous at first, but later when the cement 
is said to take its “initial set,” crystals 
of tricalcium aluminate are formed, 
along with crystals of calcium sulfo- 
aluminate, the sulphur in the latter 
compound being contributed by the 
gypsum. Any free lime present is also 
hydrated. The calcium silicates hydrate 
less rapidly, but within a day begin to 
form crystals of calcium oxide and a 
colloidal gel consisting of calcium sili- 
cate and silica hydrate. Hydration of 
the calcium silicates is not ordinarily 
complete within 28 days. 

As hydration progresses, the cement 
gradually hardens and acquires strength. 
It is believed that the phenomenon of 
setting is an expression of early crytal- 
lization and consolidation resulting 
from hydration of the tricalcium alum- 
inate and partial hydration of the tri- 
calcium ssilicate.’® Later increase in 
strength is due to continued hydration 
of the tricalcium and dicalcium silicates. 
Neither the tricalcium aluminate nor 
tetracalcium aluminoferrite contribute 
much to the ultimate strength of the 
cement. The latter, however, gives pro- 
tection against the destructive influence 
of sulphate ground waters, which react 
with hydrated tricalcium aluminate to 
form compounds causing expansion and 
disintegration of hardened cement. The 


fluidity of the slurrified cement, before 
solidification occurs, is chiefly influ- 
enced by the dicalcium silicate and tri- 
calcium aluminate.*° 

From the physical point of view, three 
periods are recognized in the hydration 
of Portland cement: the so-called “‘ini- 
tial set,” the “final set,” and the harden- 
ing period. The changes that character- 
ize these different periods are the result 
of chemical readjustments that, as ex- 
plained above, require time to achieve. 
The initial set is said to have occurred 
when the cement slurry has lost its 
plasticity and become friable to such a 
degree that two pieces of a broken speci- 
men will not unite to form a homo- 
geneous mass when placed in close con- 
tact. After the initial set has occurred, 
the cement undergoes further chemical 
change, as a result of which it acquires 
greater hardness until the final set has 
been achieved. It is arbitrarily defined 
as that condition when a certain degree 
of rigidity is attained, as determined by 
a penetration needle of standard pro- 
portions. With most Portland cements, 
the final set occurs in from two to five 
hours after the initial set. It is of no par- 
ticular significance in oil-well cement- 
ing. Following the final set, further 
chemical readjustments throughout a 
period of about 28 days result in a grad- 
ual increase in strength and hardness. 


Accelerators. The time of final set 
is somewhat diminished and the period 
of hardening is reduced to as little as 
three or four days by adding a chemical 
accelerator, either to the cement or to 
the water used in preparing the slurry. 
A variety of accelerators are available 
on the market under different trade 
names, but calcium chloride is the active 
agent in nearly all of them.’ Other rea- 
gents that may be used to accelerate the 
setting time include. calcium oxychlo- 
ride, sodium or potassium hydroxide, 
and calcium silicate. In the so-called 
“high-early-strength cements,” a chem- 
ical accelerator is intimately mixed with 
the cement by the manufacturer, but a 
similar result may be had by dissolving 
the accelerator in the water used in 
gauging the cement in the field. Cal- 
cium chloride may be used in this way 
to the extent of 2 or 3 percent; or, 3.5 
lb. of calcium chloride may be dissolved 
in each cu. ft. of water used. Addition 
of such an amount of calcium chloride 
causes rapid hydration of the cement 
and a more rapid set with high early 
strength and often greater ultimate 
strength. The thickening-time of the 
cement slurry is not adversely influenced 
by addition of calcium chloride in mod- 
erate amounts, but use of more than 3 
percent may hasten the thickening rate 
and generally reduces the ultimate com- 
pressive strength and should therefore 
be avoided. 

Retarders. For use in deep wells 
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where unusually high temperatures are 
encountered, the cement may set so 
rapidly that it becomes necessary to 
resort to the addition of retarding agents 
that prolong the setting time. Gypsum, 
sugar, lime, various gums and organic 
compounds, such as sodium tannate, 
may be used for this purpose. The time 
of thickening, setting and hardening 
may also be prolonged in the process of 
manufacture by coarser grinding of the 
cement clinker, or by altering the chem- 
ical composition. Use of ice water in 
mixing cement will also reduce slurry 
temperature and thus prolong the set- 
ting time. 


Influence of Fineness of 
Grinding 


The setting qualities of Portland ce- 
ment are influenced markedly by the 
degree of fineness to which the material 
is ground. Most cements are ground so 
that all but 2 or 3 percent of the mate- 
rial will pass through a 100-mesh screen, 
and about 85 percent will usually pass 
200 mesh. The particles coarser than 
100 mesh are probably inert and have 
no hydraulic properties. Cement parti- 
cles coarser than 64 microns (250 
mesh) hydrate so slowly that for all 
practical purposes they contribute very 
little to the setting properties.‘ 

A screen analysis of cement does not 
provide as satisfactory an index of set- 
ting qualities as does a measure of the 
specific surface presented by its com- 
ponent grains. The size distribution of 
grains is also of interest in this connec- 
tion. A method for determining these 
factors employs a type of turbidimeter*‘ 
in which a photo-electric cell and mi- 
croammeter are used to measure the 
amount of light passed per unit of time 
from a light source of constant intensity 
through a suspension in kerosine of a 
standard amount of cement. A known 
relationship between the magnitude of 
current flowing through the microam- 
meter and the specific surface of the 
suspended material enables one to esti- 
mate quickly the surface area of the 
cement particles. This is customarily 
expressed in sq. cm. per gram. Specific 
surfaces of various Portland cements 
are found to range from 1100 to up- 
wards of 2800 sq. cm. per gm. Particle 
size-distribution is estimated by observ- 
ing changes in turbidity as the cement 
particles settle from suspension. The 
settling-time intervals are converted to 
particle sizes by application of Stokes’ 
Law. 


Heat of Hydration of 
Cement 

Chemical reaction of water upon the 
constituents of Portland cement in the 
process of setting develops considerable 


heat.2° Calorimeter tests indicate that 
the amount of heat liberated by hydra- 
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tion of cement ranges from 60 to 115 
calories per gram, depending upon its 
composition and fineness of grinding. 
Liberation of heat apparently reaches a 
maximum in from 4 to 8 hours after the 
cement is mixed, or shortly after the 
initial set occurs, and may produce tem- 
peratures in the cement as great as 50°F. 
above that of the surrounding forma- 
tions. Liberation of heat continues to a 
lesser extent during the subsequent pe- 
riod of hardening, however, and is con- 
ducted away very slowly. Temperature 
surveys in wells inside of cemented cas- 
ings, disclose higher-than-normal tem- 
peratures in cemented intervals for a 
period of several days after the cement 
has been placed. Tricalcium aluminate 
is the constituent responsible for most 
of the heat, though hydration of trical- 
cium silicate is also an exothermic reac- 
tion. The heat of hydration is apparently 
of little significance in the use of cement 
in oil and gas wells, though a critical 
factor in some types of surface con- 
struction. In the well, the heat of hydra- 
tion does not develop rapidly enough to 
influence the thickening time and set- 
ting time of cement, but will be helpful 
in hastening the final set and hardening 
process. 


Cement Tests and 
Specifications 


A.S.T.M. specifications and tests. 
The recognized authority on specifica- 
tions and tests for cements is the Amer- 
ican Society for Testing Materials. The 
requirements set by this organization 
have been the principal guide for cement 
manufacturers and large buyers in the 
United States for many years. The most 
recent edition of “Standard Specifica- 
tions for Portland Cement,” adopted by 
the A.S.T.M. in 1941, recognizes five 
types of Portland cement, as follows:** 


Type 1. For use in general concrete 
construction where special properties of 
other types are not required. 

Type 2. For use in general concrete 
construction exposed to moderate sul- 
phate action or where moderate heat of 
hydration is required. 

Type 3. For use when high early 
strength is required. 

Type 4. For use when a low heat of 
hydration is required. 

Type 5. For use when high sulphate- 
resistance is required. 

For each of these types, definite max- 
imum or minimum percentages of the 
different oxide components as indicated 
by chemical analysis are prescribed and 
for some types limiting values for the 
constituent silicates and aluminates. For 
each type, also, are prescribed physical 
requirements, including fineness, sound- 
ness, initial and final setting time, and 
tensile and compressive strengths.”4 The 
methods by which chemical analyses 
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shall be made and each of the physical 
tests performed, are also prescribed. 

A.P.I. Tentative Code. Because ce- 
ment used in oil-well operations is sub- 
jected to higher temperatures, is neces- 
sarily gauged with a larger percentage 
of water and is subjected to more agita- 
tion prior to setting than cement used 
in surface construction work, it is found 
that the specifications and tests pre- 
scribed by the American Society for 
Testing Materials are not altogether ap- 
propriate and do not completely define 
the desirable properties nor the methods 
of determining them.** A committee of 
the American Petroleum Institute has 
during recent years been studying the 
conditions of use of cements in oil-well 
service and has proposed certain addi- 
tional or alternate tests designed to indi- 
cate suitability of cement for oil-well 
purposes. A tentative code has been pro- 
posed but as yet has not been formally 
approved.*’ Nevertheless, some of the 
tests proposed have already attained 
wide use in the petroleum industry and 
may be regarded as a probable basis for 
the cement-testing code that the A.P.I. 
will eventually adopt. A sieve test that 
involves passing a sample of the cement 
through a 30-mesh screen to disclose the 
presence of lumps or coarse foreign ma- 
terials is proposed. A “‘ring test” de- 
signed to provide a rough index of fluid- 
ity and pumpability of cement slurry is 
suggested, but some operators and ce- 
ment technologists express dissatisfac- 
tion with this test, asserting that it does 
not yield reproducible results in the 
hands of different operators, and is not 
necessarily the best guide in determining 
the proper percentage of water to use in 
field-mixed slurries. Tensile strength 
tests are suggested rather than com- 
pressive strength tests,°* because the 
equipment for tensile strength is less 
expensive and more commonly available 
in field laboratories. A foam test is also 
suggested as a means of identifying ce- 
ments that will form excessive amounts 
of foam during the process of gauging 
with water. 

Probably the most useful and unusual 
test proposed by the A.P.I. Cement 
Committee is the “thickening-time 
test.” This is designed to indicate the 
allowable time, after a cement has been 
mixed with water, before the slurry in- 
creases in viscosity to such a degree that 
it is no longer pumpable.'* Two differ- 
ent types of instruments are available 
for this test and though only developed 
during recent years, both now find wide 
use in the petroleum industry. These are 
(1) the “ice-cream-freezer-type” of 
thickening-time tester developed by 
technologists of the Standard Oil Com- 
pany of California and used almost ex- 
clusively by California oil producers, 
and (2) a consistometer used by the 
Halliburton Oil Well Cementing Com- 
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pany and many oil producers of the 
Mid-Continent and Gulf Coast areas of 
the United States.** Both instruments 
serve the same purpose and provide for 
conduction of the thickening-time test 
in much the same way, but express vis- 
cosity of the cement slurry in different 
units and prescribe different tempera- 
ture conditions for the test. An im- 
proved type of consistometer developed 
by technologists of the Stanolind Oil 
and Gas Company provides means for 
controlling the pressure to which the 
cement slurry is subjected as well as 
the temperature.' In the conduction of 
thickening-time tests with this instru- 
ment, an effort is made to reproduce in 
the tester the pressure and temperature 
conditions to which the cement slurry 
will be subjected during placement in 
the well, meanwhile obtaining a record 
of changing slurry consistency. 


Influence of Deep-Well 
Conditions 

In any discussion of oil-well cements 
and their use in field service, one must 
keep in mind the bottom-hole condi- 
tions existing within the well that influ- 
ence the cement behavior. Pressures of 
many hundreds of pounds per square 
inch are imposed by the well fluid (50 
lb. or more per 100 ft. of depth). The 
temperature is often far above normal 
atmospheric temperature (often about 
1°F. for each 50 ft. of depth). The 
methods of placement employed require 
that the neat cement slurry be of such 
consistency that it can be passed readily 
through pumps. This ordinarily means 
that the amount of water used shall be 
40 percent or more of the weight of the 
cement and methods of placement often 
permit of further dilution by the well 
fluid. In the well, the cement slurry is 
usually contaminated to some extent 
with mud and perhaps also with oil. The 
cement slurry is often maintained in 
turbulent flow through pumps and pipes 
for a half hour or more after it is gauged 
with water. Gas blowing through the 
slurry after it has reached its intended 
position in the well may keep it agitated 
until the initial set occurs. Saline ground 
waters from strata penetrated by the 
well may alter the setting properties of 
the cement. Certain sulphate waters 
may make the cement “‘unsound” after 
it has set. Permeable formations pene- 
trated by the well may absorb some of 
the water from the cement slurry. Any 
of these conditions may seriously alter 
the setting properties of cement so that 
it does not satisfactorily perform its in- 
tended function. 

Epiror’s Note: This article will be 
continued in an early issue. 
Bibliography 

Space does not permit of printing the 
extensive bibliography that would be 
necessary to note all worth-while sources 
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of information on the subject of ce- 
ments and their use in oil-well service. 
The following list presents a selection 
from the publications of the last eight 
years. A list of 83 publications*® that 
appeared prior to this time will be found 
in Volume 21 (1935) of the Journal of 
the Institution of Petroleum Technol- 
ogists (London), pages 734-740. An 
excellent bibliography on oil-field 
ground waters will be found in the Bul- 
letin of the American Association of 
Petroleum Geologists, May, 1942, pages 
865-881. 
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PART 1 


by Morris Whaskat 


x> During the last decade the petroleum industry has learned 


intimately, for the first time, the nature of the oil reservoir 


Chief, Physics Division, Gulf Research and Development Company 


U first thought neither the year 
A 1941 nor 1931 would appear to 
be of such unusual significance as to 
warrant a special review of the progress 
of reservoir technology in this particu- 
lar time interval. Yet little imagination 
is required to visualize 1941 as the end 
of an epoch in the development of 
reservoir engineering, as indeed it is in 
the progress of many other phases of 
American industrial activity. One does 
not need to be divinely prophetic to 
anticipate a future for the oil industry, 
following our successful conclusion of 
the war, which will not continue simply 
as a smooth extrapolation from its 
peace-time growth in the immediate 
past. Whatever the character of the 
script or the titles of the chapters may 
turn out to be, a new book was un- 
doubtedly begun in the historical record 
of American industry on the morning 
of December 7, 1941. That same morn- 
ing wrote “finis” to the last volume of 
our peace-time history, and it is not 
inappropriate to turn back some of the 
pages of this volume and read what 
the hands of time have written therein. 

Although the date of the closing of 
this volume will certainly be agreed 
upon by everyone who has not been 
indulging in a Van Winklian reverie, 
the suggestion that it began in 1931 
perhaps involves somewhat more of the 
personal equation. Indeed the choice of 
this beginning is rather arbitrary; 1930 
or 1932 might well lay equal claim to 
the honor of the first entry into the rec- 
crd of our recent progress. Yet it cer- 
tainly was around 1931 that the subject 
of oil reservoir technology really began 
to emerge from its infancy. In fact, it is 
because the rate of progress at this time 
was so slow that its actual beginning is 
difhcult to discern. 
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At the beginning of this decade, 
whether it be chosen as 1930 or 1931, 
reservoir technology was hardly more 
than an abstract phrase. No standard- 
ized techniques had been developed for 
the determination of either the char- 
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acteristics of oil-bearing rocks or of 
the properties of oil reservoir fluids. The 
mechanics of oil production was still 
regarded as a simple application of 
hydraulic engineering. The principles 
of secondary recovery were only just 
beginning to emerge from the water- 
flooding experiences in the Bradford 
district and scattered repressuring proj- 
ects in the Gulf Coast area. The sig- 
nificance of the water-drive as an ef- 
fective agent for oil recovery had in no 
wise been appreciated. The possibility 


that Kettleman Hills constituted not 
merely a grotesque perversion of hydro- 
carbon thermodynamics, but repre- 
sented rather a typical example of a 
new and important class of petroleum 
reservoirs, was hardly even anticipated. 
The problem of well spacing was en- 
slaved under the rule of capture. The 
impact upon industry of restrictive 
legal regulations, such as proration, was 
even beyond the scope of fantasy. Prin- 
ciples and practices of conservation and 
utilization were scarcely more than a 
well-meaning jargon considered as for- 
eign to an activity as highly competi- 
tive as the oil industry. Such was the 
situation at the beginning of this decade 
of progress. 


Core Analysis 


The developments during the last 
decade have been so extensive and far- 
reaching that it is difficult to under- 
stand the success that the industry en- 
joyed prior to this period. Is there a 
professional production engineer or 
petroleum geologist today who evaluates 
a saturated oil horizon solely on the 
basis of its porosity? Yet that was the 
common and generally accepted cri- 
terion for such evaluation ten years ago. 
It is true that the petroleum literature 
before 1931 records a few experiments 
of the type that would now be termed 
permeability measurements; but the ex- 
perimental techniques used in those days 
in the oil industry were so poor that the 
results at the best had only an order- 
of-magnitude significance. Indeed it is 
only since 1931 that the determination 
of the permeability of oil sands has de- 
veloped into a scientific technique 
whereby values can be obtained that 
are independent of the time, and also 
of the individual or organization carry- 
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ing out the experiments. This scientific 
technique is now so well established that 
its basic principles have been codified 
and standardized. The permeability of a 
sand has thus become a well defined and 
precise measure of the capacity of the 
porous medium to transmit homogene- 
ous fluids. It provides a quantitative 
yardstick whereby one may compare 
different sands with respect to their in- 
herent ability to produce oil, in contrast 
to the porosity that measures the sand 
merely as a potential container of oil. 
The tremendous stratification of pro- 
ductive zones from the standpoint of 
the productive capacity is thus im- 
mediately explicable. For, whereas sand 
porosities generally vary by a factor of 
no more than 4 or 5, the permeabilities 
of adjacent oil-bearing strata frequently 
vary by factors as great as 100. This 
observation is given a ready explanation 
upon noting that whereas the porosity 
is determined essentially by the nature 
of the packing of the sand grains, the 
permeability depends mainly on_ the 
grain size and grain size distribution. In 
fact, both theory and experiment has 
demonstrated that the permeability is 
proportional to the square of the effec- 
tive grain size. 

The porosity and permeability of 
reservoir rocks represent only two items 
of data now generally provided by the 
group of procedures termed core analy- 
sis. For these latter also include measure- 
ments relating to the fluid content of 
cores. In a gross qualitative sense such 
determinations indicate whether the 
particular strata cored are gas-bearing, 
oil-bearing, or water-bearing. Quanti- 
tatively they tell much more of a story, 
for they show just how much of the 
pore space of a rock is occupied by these 
various fluid components. Here we find 
one of the most important and signifi- 
cant developments in reservoir technol- 
ogy in the last decade. For it still was 
a common assumption, prior to this 
period, that a virgin oil sand was just 
that, namely, one fully saturated with 
oil. The same applied to so-called gas 
sands and, of course, water-saturated 
strata were conceived to be literally 
water-saturated. Considering in retro- 
spect what we now know about the flow 
of heterogeneous fluids through sands, 
and in view of the previous development 
of the theory of oil accumulation by mi- 
gration, it is difficult to understand the 
persistence of these naive concepts. Yet 
it was only as a result of direct labora- 
tory experimentation with oil-field cores 
that the industry was brought to realize 
the almost universal association of con- 
nate or interstitial waters with petro- 
leum fluids. That is, we know now that 
although the porosity still measures the 
volumetric capacity of a rock to con- 
tain oil or gas, it almost literally never 
is fully saturated with these fluids even 
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under virgin conditions. Indeed, the de- 
termining factor controlling the nature 
of the actual production of fluids from 
reservoir strata is the relative distribu- 
tion of at least two of the fluids, such 
as oil and water, or gas and water, rather 
than the mere presence of any one of 
them in the rock. In fact, we know now 
that sands may produce for extended 
periods of time so-called “clean” or pipe- 
line oil, even though the virgin sand 
contained enough water to fill half the 
pore space. Conversely, a sand may 
criginally have an oil saturation as high 
as 20 percent and yet produce nothing 
but brine. The implications of this type 
of data obtained by core analyses are 
cbviously far-reaching. Observations of 
mere oil staining in drill cuttings must 
now be weighed carefully and with ex- 
treme caution. Together with data on 
the permeabilities of the various strata 
saturated by the drill, this additional in- 
formation regarding the fluid distribu- 
ticn provides an almost indispensable 
guide for the proper completion of a 
producing well. And obviously the cal- 
culation of reserves in terms of the pore 
space of the reservoir, takes on a new 
significance when account is taken of 
the actual fluid distribution within the 
rock strata. 

Of course, the subject of core analy- 
sis cannot be considered as a closed chap- 
ter in our volume of progress; it is still 
beset with dithculties and problems for 
solution in the future. These are related 
to the fact that the core analyses have 
to be performed on rock samples at the 
surface and hence involve the transla- 
tion of the conditions as observed at the 
surface to those that existed in the 
sand before it was penetrated by the 
drill. For in the process of sampling the 
virgin rock, the latter must undergo 
both the mechanical ordeal of excision 
and the perhaps equally exhausting ex- 
perience of the dissipation of its original 
pressure. 

Some progress has been made ia meet- 
ing this latter problem. For by direct 
laboratory experimentation one can find 
out what will happen to a core saturated 
with petroleum fluids at high pressure 
as the pressure is released. Moreover, in 
the last several years methods have been 
developed for obtaining the cores under 
pressure so as to be able to follow the 
effect of pressure reduction on the actual 
cores at the surface. Nevertheless, the 
uncertainty still remains regarding the 
effect of the process of drilling on the 
rock sample as it enters the core barrel. 
Special tracer studies have confirmed 
what could be anticipated on the basis 
of general considerations, namely, that 
as a rule the drilling fluid will penetrate 
the core and displace some of the orig- 
inal fluids in it. Hence, even with the 
pressure core barrel, at its present stage 
of development, one can obtain only a 





sample of the reservoir rock after it has 
been subjected to the drilling operation 
and which, therefore, may well have a 
radically different fluid distribution 
than the virgin undisturbed producing 
section. 

It is true that these deficiencies in the 
basic procedure underlying core analy- 
sis are not wholly unmitigated evils. 
For the loss of fluid from the core as it 
is brought to the surface in a conven- 
ticnal core barrel can be interpreted, 
with suitable qualifications, as a measure 
of the oil that would normally be re- 
coverable from the rock by virtue of the 
gases dissolved in the virgin fluids. More- 
over, the residual oil in the core when it 
finally reaches the surface may reason- 
bly be taken as an indication of the oil 
that would remain unrecoverable, even 
after being subjected to the action of 
natural or artificial water floods. As a 
whole, therefore, despite its limitations, 
the development and application of core 
analysis techniques may.be considered 
as an outstanding achievement in the 
precess of accumulating specific in- 
formation and data on the nature of oil- 
bearing reservoirs. In a word, it has 
made it possible for us to know, rather 
than to guess, what the producing sec- 
tion in any locality is really like. 

A parallel and supplementary devel- 
cpment in this period pertaining to the 
identification and correlation of oil- 
bearing rocks is the electrical logging 
method. This, too, is at the present time 
still beset with a number of limitations. 
Nevertheless, it certainly can lay claim 
to a high degree of reliability and very 
wide applicability in the correlation of 
definite horizons in individual fields. 
Under favorable conditions it can also 
serve well in the location and identifica- 
tion of water-bearing zones, and thus 
supplement the core analyses data in 
guiding proper well-completion meth- 
ods. 


Thermodynamics of Reservoir 
Fluids 


Another related phase of the progress 
made in the understanding of the nature 
of oil-bearing reservoirs pertains to the 
properties of the petroleum fluids. The 
terms gas and oil are no longer used 
glibly without further specification. Of 
course, the techniques of measuring the 
gravity of natural gases and of oils have 
been known for a long time. But the 
inter-relationships between the gas and 
liquid phases, and the manner in which 
these are influenced by the properties of 
the separate phases, have not been fully 
appreciated until rather recently. Much 
data are now available upon the various 
thermodynamic properties of hydrocar- 
bon gases and liquids. Quite general cor- 
relations have been developed for the 
quantitative prediction of the manner 
in which natural gases will deviate from 
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perfect gas law behavior. The deter- 
mination of the solubility of the natural 
gases in crude oils by subsurface sam- 
ling or surface recombination has be- 
come a laboratory routine. Together 
with the data on the expansion of the 
oil due to the dissolved gases, valuable 
information is now available regarding 
the manner and efficiency of the produc- 
tion operations. For example, it is only 
as a result of such experiments that it is 
now generally appreciated that the orig- 
inal bottom-hole pressure in an oil field 
need not necessarily represent the sat- 
uration pressure of the gas in solution 
in the oil. On the contrary, some of the 
more important oil fields are definitely 
under-saturated with gas when first 
opened to production. 


Reserves Estimation 


One very important application of 
the new technique for studying the 
nature of oil-bearing rocks and of the 
fluid produced by them, is that which 
has been made in the estimation of oil 
reserves. Although this problem has not 
yet been given a completely satisfactory 
solution, its present status is far ad- 
vanced over that obtaining at the be- 
ginning of the decade. At that time the 
method in general use was that of ex- 
trapolating the production or pressure 
history curves to such times as it ap- 
peared the reservoirs would be depleted, 
so far as profitable operation was con- 
cerned. Such extrapolations were obvi- 
ously based on the premise that the 
course of the future operations would 
remain substantially the same as they 
had been up to the time the future re- 
serve estimates were to be made. To the 
extent that this premise was not vio- 
lated, the extrapolations were fairly reli- 
able and satisfactory; indeed, the com- 
mon method of semi-logarithmic plot- 
ting frequently did give linear produc- 
tion histories throughout the entire pro- 
ducing life of the fields. The validity of 
this premise soon became nullified, how- 
ever, as the introduction of advanced 
production methods, such as pressure 
maintenance and gas-oil ratio control, 
became more prevalent, and especially 
as the severe restrictions of proration no 
longer permitted wide open flow opera- 
tions. Pressure declines were retarded, 
and, in many cases, completely elim- 
inated for extended periods in the pro- 
ducing life of the oil reservoirs. Simple 
empirical extrapolations thus became 
very hazardous or entirely meaningless. 

This breakdown of the earlier meth- 
ods of treating the reserve estimation 
problem has been alleviated, at least in 
part, by the progress made in determin- 
ing the basic properties of reservoir 
rocks and their entrained fluids. For we 
now have two rather independent pro- 
cedures for reserves estimation that do 
not depend upon a mere intuitive extra- 
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polation of the early production history 
of a field. In the first, which may be 
termed a static method, one simply esti- 
mates the total volume of the original 
oil from a knowledge of the physical 
dimensions of the reservoir, namely, the 
productive acreage and the thickness of 
the producing formation. When these 
overall dimensions are supplemented by 
the core analyses data regarding the av- 
erage sand porosity and the original de- 
gree of oil saturation of the producing 
fermation, one thus has a value for the 
total volume of oil originally present in 
the reservoir. Applying to this result a 
recovery factor representing the frac- 
tion of the original oil volume that is 
economically recoverable, the total re- 
coverable reserves of the field are ob- 
tained, 


The principle of this method is not 
new; however, the fact that now one 
no longer ignores the connate water in 
the producing section certainly has add- 
ed to its trustworthiness. Moreover, bet- 
ter estimates can now be made regard- 
ing the recovery factor in view of the 
accumulated data on the older fields, 
and the directly determined recovery 
factors as measured by laboratory ex- 
periments. On the other hand, it must 
be admitted that the method is still sub- 
ject to uncertainty and must be used 
with great caution and reserve. 

A procedure of reserves estimation 
that definitely did have its origin in the 
last ten years is the so-called dynamical 
method, which has been commonly 
termed the material balance method. It 
consists essentially of applying the laws 
of the conservation of matter to the 
original constituents of the reservoir to- 
gether with that of the conservation of 
the volume of the original producing 
section. The basic data used are the 
accumulated production of oil and gas 
at various time intervals, the average 
reservoir pressures at these time inter- 
vals, and the physical properties of the 
fluids produced. The latter, as previous- 
ly mentioned, are the solubility of the 
gas in the oil, the expansion of the oil 
due to the dissolved gas, and the devia- 
tion from ideal behavior of the gas in 
equilibrium in the oil. The decline in 
pressure for a given gas and oil system 
with the withdrawal of gas and oil will 
obviously depend upon the total amount 
of oil and gas originally present, and the 
amount of water intrusion into the res- 
ervoir during the course of the produc- 
tion. On the other hand, these latter 
factors are just the basic unknowns that 
it is the purpose of the reserve estima- 
tion process to determine. The pro- 
cedure, therefore, is that of guessing, 
varying, or, to put it bluntly, juggling 
the values of these unknown factors so 
that the theoretically calculated pres- 
sure decline curve will agree with that 
which has been observed. When such 
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agreement has been achieved, it is then 
presumed that the true and actual val- 
ues of the original gas and oil reserves 
are those that insure this agreement. 
This process of juggling is generally car- 
ried out upon the more respectable plane 
of theoretical calculation by means of 
rather imposing looking formulas. Nev- 
ertheless, in its essence it does reduce to 
the undignified and humble method of 
trial and error manipulation of the basic 
unknown constants until satisfactory 
agreement between the post-mortem 
predictions and the field observations is 
attained. 


In principle such a procedure is actu- 
ally no less respectable than those gen- 
erally accepted for the verification and 
establishment of any theoretical method. 
As is the case in other similar situations, 
the accuracy of the final determinations 
can be no greater than that in the funda- 
mental field and laboratory data upon 
which the computations are based. In 
order to have significant results it is, 
therefore, necessary that both the pro- 
duction and pressure data be reasonably 
accurate. Even then the procedure is 
not at all as unique as one might as- 
sume at first thought. For one thing, it 
is virtually necessary, in developing the 
appropriate formulas, to assume that the 
oil and gas reservoir is equivalent to a 
sand-free tank with uniform pressures 
throughout. Such uniform pressures 
over the producing area of a field are the 
exception, if any such has really ever 
been observed, rather than the rule. The 
problem of averaging variable pressures 
thus immediately presents itself. Then 
again the reserves estimation formulas 
of the dynamical method, which are 
generally used, imply that locally, as 
well as over the field as a whole, equilib- 
rium exists. That this condition is satis- 
fied in stratified formations experienc- 
ing different rates of depletion in the 
different strata is certainly open to ques- 
tion. 

More important than either of these 
elements of uncertainty is that regard- 
ing the appropriate method of taking 
into account the water intrusion. For, 
whereas the original oil and gas con- 
tents of the reservoir are certainly in- 
variant constants of the problem, the 
volume of water intrusion is obviously 
a variable quantity. Indeed, if it enters 
significantly at all into the problem, one 
must expect it to increase with time and 
with the accumulated withdrawal of oil 
and gas. In principle this variability in 
accumulated volume of water intrusion 
does represent a basic difficulty in the 
dynamical method of reserves estima- 
tion in fields subjected even to a partial 
water drive. For, if no physical restric- 
tions be imposed upon its variation, it 
can always be so chosen that the calcu- 
lated values of the original oil reserves 
not only remain constant during the 
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course of the production, but further- 
more that they have any preassigned 
fixed value, within certain limits. In this 
sense the entire problem becomes inde- 
terminate and the method breaks down. 
Unfortunately it is difficult to avoid 
this unhappy conclusion in the case of 
fields where water intrusion plays a 
major role in determining the reservoir 
performance. Indeed, under these con- 
ditions, because of the associated slow 
decline in reservoir pressure, the de- 
mands upon the accuracy of the pres- 
sure measurements also become greater 
and the problem of estimating reserves 
by material balancing becomes almost a 
futile gesture. On the other hand, when 
the water drive is only partial rather 
than predominant, reasonable approxi- 
mations may be made in taking into 
account the magnitude of the water 
intrusion. In particular, one may sup- 
pose that the rate of the water entry is 
proportional to the cumulative decline 
in pressure, as it would be under steady 
state conditions. The complete indeter- 
minacy of the functional form for the 
water intrusion is thus reduced to a 
single unknown constant of proportion- 
ality between the rate of intrusion and 
the pressure decline. This constant can 
then be treated just like those represent- 
ing the original oil and gas reserves, and 
ultimately can be calculated or chosen 
sO as to give agreement between the 
theoretical pressure decline behavior and 
that represented by the field observa- 
tions. 

Such is the present situation with re- 
gard to the problem of reserves estima- 
tion. Admittedly its solution is far from 
complete. Nevertheless, we are definitely 
further ahead today than we were some 
ten years ago. For in the case of the 
applications that have been made, val- 
ues for the original oil reserves have 
been obtained that are entirely reason- 
able as judged by all the other available 
criteria. Moreover, when the dynamical 
method of reserves estimation is appli- 
cable at all, it affords a means for future 
extrapolation. Clearly if the constants 
entering the formulas, namely, those for 
the original oil and gas reserves and the 
rate of water intrusion, give agreement 
with the observed data during the past 
history of a producing reservoir, it is 
reasonable that they be permitted to en- 
joy a validity even for an extended 
period into the future. This is, of course, 
quite a different matter from that of 
extrapolating empirical data having no 
fundamental basis of correlation, simply 
by the criterion of smoothness and con- 
tinuity. Hence, once the basic constants 
of the reserves estimation formulas have 
been determined, it is possible to calcu- 
late what the pressure decline will be in 
the future for preassigned values of 
cumulative oil and gas withdrawal. 
Moreover, account can be taken in such 
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future predictions of the effect of vary- 
ing the gas-oil ratios of the production, 
and even to the extent of returning part, 
or all, of the produced gas to the forma- 
tion. This application is perhaps of even 
greater practical value than that of the 
primary determination of the original 
oil and gas content of the reservoir. 


Bottom-Hole Pressure 
Measurements 

The method of reserves estimation 
just outlined represents not only an im- 
portant development of the general 
principles of reservoir technology that 
have been established in this last decade, 
but also a specific application of bot- 
tom-hole pressure measurements. Such 
measurements in themselves constitute 
a very significant advance in the study 
of reservoir performance. It is true that 
in the early days of the industry so- 
called pressure data were . frequently 
taken. These generally referred to sur- 
face pressures measured at the well- 
heads, which could not be translated 
into subsurface values without detailed 
information regarding the pressure dis- 
tribution in the flow string. As such in- 
formation was not readily available, the 
surface pressure data were of little use 
in throwing light upon the details of the 
reservoir behavior. Now, however, there 
are available commercially a number of 
different types of subsurface pressure 
gauges that give with high precision 
either the maximum pressure obtained 
at the bottom of a well, or the entire 
pressure history at the level of the in- 
strument for periods as long as 72 hours. 
By means of these gauges every major 
producing organization now considers 
it common practice not only to deter- 
mine the original bottom-hole pressure 
when a well is first completed, but also 
to remeasure these pressures periodically 
during the course of the productive his- 
tory of the reservoir. 

The value of these data can hardly be 
overestimated, for they provide what is 
perhaps the most direct means tor deter- 
mining just what is going on in an oil- 
bearing formation as the result of the 
removal from it of oil and gas. The 
initial measurements made upon the 
completion of the discovery well 
directly indicate the virgin condition of 
the reservoir fluids. These measurements 
have demonstrated that in most of the 
shallower fields the fluid pressures in oil- 
bearing reservoirs initially correspond 
to the hydrostatic head of a column of 
water equal to the reservoir depth. This, 
in itself, is of great significance with 
respect to the problems pertaining to 
the migration and accumulation of oil. 
Deviations from this rule, which are 
frequently observed at depths exceeding 
7000 ft., are also of interest from the 
viewpoint of the origin of the particular 
oil reservoir. The variations in initial 
reservoir pressure as observed at differ- 
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ent wells in the same pool reflect the 
degree to which the withdrawals from 
previously drilled wells have drained the 
undrilled parts of the reservoir. To- 
gether with the laboratory data on the 
solubility of the gas in the oil, previ- 
ously referred to, the reservoir pressures 
in the discovery wells give a direct indi- 
cation of whether the oil is originally 
saturated with gas. This information has 
immediate application in determining 
whether the energy necessary for the 
expulsion of the oil is present within 
the oil-saturated rock itself, or must be 
materially supplemented by external 
agencies such as edgewater drives. 

Bottom-hole pressure data taken over 
an oil field subsequent to its initial de- 
velopment reflect directly the mechan- 
ism of the production. When the rate 
of pressure decline is combined with the 
production data in the manner used in 
the dynamical method of reserves esti- 
mation, it is possible to estimate the de- 
gree to which the oil withdrawals are 
replaced by the evolution of the dis- 
solved gases, the expansion of gas in free 
gas zones, or by the intrusion of sur- 
rounding bottomwater or edgewater. 
The absolute value of the pressure de- 
cline below the virgin pressure also rep- 
resents a measure of the depletion of en- 
ergy in the reservoir and, hence, of the 
depletion of recoverable oil. The pres- 
sure variations over a field, as indicated 
most conveniently by isobaric contours, 
give a graphic picture of the differential 
behavior over the productive area of the 
field. Widely spaced contours and low 
pressure gradients indicate a uniform 
degree of depletion or a high degree of 
fluid intercommunication between the 
various parts of the field either through 
the medium of an overlying gas cap or 
the pay itself. Closely spaced pressure 
contours and high pressure gradients 
reflect large variations in the extent of 
local depletion, or indicate poor fluid 
intercommunication and the persistence 
of interlease migration tendencies. Er- 
ratic and irregular pressure contours 
will result either from a haphazard fluid 
withdrawal pattern over the field, or a 
marked lenticularity in the producing 
section. On the other hand, systematic 
trends of increasing pressures toward 
the boundaries of a field are indicative 
of the presence of undepleted energy 
sources at these boundaries, either in the 
form of additional oil reserves or mobile 
edgewater drives. Conversely, system- 
atic trends of decreasing pressures to- 
ward the field boundaries correspond 
to the pinching out of the producing 
section, or to a failure of surrounding 
edgewaters to exert an effective drive on 
the reservoir. 


Eprror’s Note: This article will be 
centinued in an early issue of The 
Petroleum Engineer. 
ve ue we — 


















Dr. Waldo L. Semon with test tires of 
synthetic and natural rubber. Im- 
mersed in oil at high temperatures for 
two weeks, the diameter of the natural 
rubber tire increased 40 per cent. Tire 
in foreground is size of samples 
before immersion 
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Associate Editor 


xp New type of synthetic 
processed by using 
technique similar to and 
equipment same as that 
for crude natural rubber 


Ameripol—Synthetic Rubber 
Developed by U. S. Scientists 


NE of the largest plants in the 

United States engaged in the com- 
mercial manufacture of butadiene type 
synthetic rubbers is operated by the Hy- 
car Chemical Company, a firm jointly 
owned by Phillips Petroleum Company 
and The B. F. Goodrich Company. The 
plant was originally designed and con- 
structed by Goodrich to operate under 
patents and techniques developed by 
that company. The plant is operating 
approximately at its full capacity at the 
present time. 

Dr. Waldo L. Semon, manager of 
Goodrich’s synthetic research division, 
and discoverer of Ameripol, first experi- 
mented with the manufacture of dienes 
and their polymerization to produce 
synthetic rubber in 1926. It has been 
under the direction of Semon that the 
development and manufacture of 
Ameripol and other butadiene synthetic 
rubbers by B. F. Goodrich have been 
brought to a commercial basis. 

The first pilot plant by the company 
was completed in 1939 with a capacity 
of 100 Ib. of synthetic rubber per day. 
By 1940 two distinct types of butadiene 
copolymer synthetic rubber had been 
fully developed by the company. The 
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first of the rubbers was a tire rubber and 
the second an oil-resistant specialty rub- 
ber, neither of which infringed on the 
German Buna rubber patents. Each of 
two synthetics has been marketed under 
the trade name Ameripol, signifying the 
American polymer. A commercial syn- 
thetic rubber plant was constructed 
with a capacity of about 2000 long tons 
per year to manufacture both types of 
the synthetic rubbers developed by the 
company. 

The butadienes used in the manufac- 
ture of Ameripol rubbers may be de- 
rived from many natural-occurring hy- 
drocarbons by a number of different 
processes. Among these are processes 
utilizing natural gas, crude oil, and 
grains. 

The butadiene molecules will readily 
polymerize with themselves or copolym- 
erize with other substances, which also 
may be produced from abundant nat- 
ural sources, mainly in the petroleum 
field, to form the long chain molecules 
that are necessary to produce commer- 
cial synthetic rubber. When the bu- 
tadiene is emulsified under pressure with 
soap and water, polymerization proceeds 
very rapidly. This polymerization of the 
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butadiene results in a milky suspension, 
which is quite similar to natural latex as 
it comes from the rubber tree. 


Coagulated with acid in much the 
same manner as natural latex, the syn- 
thetic is sheeted and thus is produced 
the synthetic crude rubber. 


Compounding and Vulcanizing 


The same equipment and almost 
identically the same technique is em- 
ployed in compounding and vulcanizing 
the Ameripol rubber as is used for 
natural crude rubber. The stocks of 
Ameripol can be worked with standard 
rubber machinery. They may be tubed, 
calendered, frictioned, spread, molded, 
and vulcanized by any standard rubber 
procedures. In general, the effects of 
carbon blacks, sulphur, accelerators, 
softeners, zinc oxide, age resisters, and 
other pigments on Ameripol rubber are 
the same as for natural rubber. Less 
sulphur and more accelerator are ordi- 
narily required for Ameripol than for 
natural rubber compounds. Larger 
quantities of softener may be used, 
which usually aids in the processing of 
the synthetic. 
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Butadiene is stored in these tanks in a liquefied form under 
pressure. Butadiene is principel ingredient of Ameripol 
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Physical Properties 

The physical properties of Ameripol 
rubbers are in general superior to those 
of natural rubber. Most important 
among these physical properties of 
Ameripol are its tensile strength and 
elongation. Due to the fact that the 
Ameripol rubbers are compounded dif- 
ferently for each of a large number of 
special uses, the strength and elasticity 
of the compounds vary over a wide 
range. Compounds having tensile 
strengths greater than 4000 lb. per sq. 
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Butadiene and other ingredients of Ameripol are poly- 
merized in these pressure vessels 





in. and elongations of more than 600 
percent are, however, easily manufac- 
tured. 

The resistance of certain Ameripol 
compounds to swelling or deterioration 
in the presence of mineral oil, gasoline, 
vegetable oils, fats, paint, and ink driers 
is another of this synthetic rubber’s out- 
standing characteristics and has adapted 
its use to a wide variety of applications. 

Under ordinary abrasive conditions, 
Ameripol tire tread compound has been 
found to be slightly superior, in abrasive 
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resistance, to natural rubber compounds. 
Ameripol tire treads become far superior 
to natural rubber treads under high 
temperatures and in the presence of oils 
as they maintain in a higher degree their 
high abrasive resistance under these con- 
ditions than do natural rubber treads. 
It also has a minimum tendency to creep 
after the immediate permanent set is 
taken from applied loads. 

Natural rubber oxidizes relatively 
soon after being made into products and 
decomposes when exposed to heat, how- 


Blocks of raw Ameripol weighing about 110 Ib. are cut up and sheeted on a wash mill. Ameripol is readily proc- 
essed and handled on standard rubber processing equipment 
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Tires such as this have been made with 
content of from 50 to 100 percent 
Ameripol and had same standards of 
quality and service as natural rubber 
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ever, Ameripol rubbers display excellent 
resistance to oxidation and decomposi- 
tion when exposed to heat. They can be 
firmly bonded to metals by the use of 
special cements. 

The gas diffusion properties of Ameri- 
pol are better than those of natural rub- 
ber as it is less permeable than natural 


rubber. 


General 


The superior properties of Ameripol 
have caused products manufactured 
from this synthetic to be used commer- 
cially in many places where full ad- 
vantage may be taken of these proper- 
ties. Oil-resistant products now in most 
common use include gasoline hose and 
nozzles, oil hose, oil-resisting belts, gas- 
kets for all types of machinery, auto- 
mobile parts, airplane parts, sealing 
rings, valve cups for pumps, bullet- 
proof gasoline tanks, printing rollers, 
blankets, plates, and cots for textile 
spinning. 

Its heat-resisting qualities are evi- 
denced by its use for superheat packing 
for steam valves, packing joints, and 
certain automobile parts. Coated bal- 
loon fabrics and gas meter diaphragms 
take full advantage of the low gas dif- 
fusion characteristics of this synthetic. 

John L. Collyer, president of The B. 
F, Goodrich Company, in his presenta- 
tion before a Senate investigating com- 
mittee stated that the synthetic rubber 


from which Ameripol tires have been 
produced cost about 60 cents per Ib., 
however, Collyer stated that he believed 
that in plants having a capacity of 
36,000 tons per year, synthetic rubber 
for tires could be produced for as low as 


25 cents per lb. including amortization 
of the plants. 

Photographs and material for this 
article were supplied by The B. F. Good- 
rich Company, Akron, Ohio. 
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Principal ingredients of Ameripol are derived from petro- 
leum, natural gas, and air. Research chemist in laboratory 
purifies one of ingredients by distillation 
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Material from polymerizers is thick, milky fluid similar to 
natural latex from rubber tree. Synthetic latex is stabilized 
by stirring for resistance to heat and oxygen 
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In 1942, the wise buyer looks more closely 
than ever at values. In a compressor, values 
mean unfailing performance in severe service, 
even under heavy overloads, with minimum 
attention — 24 hours a day for years on end. 


Type G-MV marks America’s most forward 
step in direct-driven compressors—a triumph 
in good design and fine workmanship, backed 
by the experience gained in 109 years of 
‘machinery building. 

To the man who lives with compressor prob- 
lems, the values of these advantages are 
immediately apparent: 


1. V-design ... more power in less space... 
a shorter, stronger crankshaft .. . fewer 
bearings. 

2. Low - pressure Streamlined iciiesiiin 
‘and controlled fuel injection . . . better 

_ combustion ... more power... economy 

. efficiency. : 


. Meehanite Metal .. 
longer life .. 


. great strength... 
. lower maintenance costs. 


. Open frame design . . . main bearings, 
and even the crankshaft, quickly and 
easily removed. 


. Precision-type main and crankpin bear- 
ings ... no fitting and scraping . . . over- 
size piston-pin bearings. 


. Oil-cooled pistons . . . full force- feed 
lubrication ... full flow and bleeder 
type filtration. 


Check these and many other Type G-MV 
features against your idea of what a compres- 
sor should have. Add to all of them the fact 
that Type G-MV is available in 400, 600, 
800 and 1,000-hp units, with a full range of 
compressor cylinder types and sizes. We 
believe you will agree that here is the world’s 
most flexible compressor. 


THE COOPER-BESSEMER CORPORATION, Mount Vernon, Ohio 
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CROSS SECTION 


of the 


TYPE G-MV COMPRESSOR 


showing circulation of air, gas, Sq 
oil, and water 
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REFINERY PRACTICE 





A PETROLEUM 
#2 ENGINEER 


Fae Operating Man 


Vocational Class Proceedings in Refinery Engineering 





Refinery Practice for the 





Manufacture of Lubricating Oils 


Class Meeting No. 2 
(Continued) 


NOTE: Throughout the 
s made to distinguish the 


ing. When a series of 1 


class proceedings, no attempt 
identity of the pupil speak- 
by pupils 1 


among the 


sually denotes an ivadhnien <0 ‘aeons 

s members themselves. 

Leader: Going back into history just 
a little, there is another way of remov- 
ing wax, that of cold settling it out. It 
might have some significance some time 
and we might at least mention it. We 
will have some heat at the bottom to be 
sure everything is mixed well and it 
will be a mixture of 75 percent naph- 
tha and 25 percent oil. Where would 
you put your refrigerating coils? In 
the bottom or middle? 

Pupil: At the top. 

Leader: All right. Put the refrigerat- 
ing coils at the top and begin bringing 
the mixture down. After the temper- 
ature of the mixture is reduced to zero 
or some such temperature, the settled 
oil and petroleum distillate and lube oil 
distillate are withdrawn separately and 
processed. So that process was a very 
definite step. The original method was 
to put the oil in tanks and let winter 
chill it; in the summer no lube oil was 
made. Then, of course, the coil was in- 
troduced and lube oil was made in 
summer and winter, and then because 
yields were poor the method was dis- 
continued. 

At that time bright stock was worth 
25 cents a gal. and cost 25 or 28 cents 
to make it. Petrolatum was not worth 
very much—2'4 or 3 cents per gal. 
Thus a product that gave such a poor 
yield fell by the wayside. 

Pupil: 1 have never heard of any 
work being done regarding the taking 
of cold settled oil further down the 
line and further decreasing the pour 
point by other processes. 

Leader: 1 never did either. I assume 
that it could be done. 

Pupil: 1 wonder, except by solvent 
treating. 

Leader: In this process, it is very evi- 
dent that the paraffin must be amor- 
phous, whereas when centrifuges are 
used it doesn’t matter so much. You 
can find some crystalline wax with the 
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centrifuge but by the chilling method 
you can’t. 

Pupil: Would you say that the small 
amount of wax crystals was not detri- 
mental to centrifuge operations? I was 
thinking that this system would tend 
more to promote the formation of crys- 
talline growth and from there on it 
might be the wax crystals would be 
more easily separated by pressing to 
give a better wax free oil. 

Pupil: Would you find any particu- 
lar difficulty with small amounts of 
crystalline wax in the centrifuge? 

Pupil: 1 would say that the only dif- 
ficulty is that it would tend to plug 
the centrifuge machine because the 
wax cannot be washed off. 

Leader: We examined petrolatum 
microscopically and there was con- 
siderable crystalline wax there. 
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Fig. 2. Separation of oil and wax 
from Mid-Continent petroleum by 
benzol-acetone mixtures 
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Pupil: Time in crystalline growth 
means a lot. 

Pupil: 1 am wondering whether the 
age of distillates has anything to do 
with the pressability. 

Pupil: One major company has a 
program of storing wax distillate sev- 
eral weeks before it is run and I re- 
member, later, after following their 
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procedure, we discovered that there 
was some wax made that settled to the 
bottom of the tank and speeded-up 
pressing operations and seemed to im- 
prove wax removal by so doing. In our 
own case we did not find that to be so. 
So far as separating them, I would not 
think it made much difference whether 
it was 2 or 3 days or a month. 


Leader: 1 believe fractionation had 
something to do with these decisions. 
I can see no reason why, by taking a 
well-fractionated wax distillate, you 
could not get crystals like this. That 
work was done on several wax dis- 
tillates. 


Pupil: Getting back to the crystal- 
line growth of wax in bright stock, 
it would seem that by blending bright 
stock naphtha and applying heat there 
would be some wax dissolved in the 
naphtha that would in turn crystallize 
either in the naphtha or be left in the 
bright stock. 

Leader: 1 think it would be interest- 
ing to compare our rate of chilling 
with the data given on page 36 of our . 
text. It points out that dilution is un- 
desirable because it requires additional 
distillation for removing naphtha from 
the dewaxed oil and the wax; also be- 
cause the differential between the chill- 
ing temperature and the pour test of 
the product must be higher, as some 
wax is soluble in naphtha for dilution. 
The rate of chilling down to about 
10°F. above the cloud test is apparent- 
ly of no importance, but further chill- 
ing is carefully controlled and is usual- 
ly about 1-2°F. or, as a maximum 
3-5°F. per hour, until the temperature 
of the oil reaches 0°F. 

Pupil: Kalichevsky was right about 
the effect of naphtha. 

Pupil: It is not necessary to go to a 
lower temperature. 

Leader: Yes, it is necessary, due to 
the solubility of the wax in the naph- 
tha. I think Kalichevsky is right about 
that. He mentions 40 to 50 percent by 
volume. This matter of naphtha blend- 
ing has so many advantages and disad- 
vantages that I don’t believe we should 














Tube-Turn Welding Fittings are 


Whe Ge at the turns! 


built to 


FASTER INSTALLATION WITH 
TUBE-TURN WELDING FITTINGS 


In the above assembly, Tube-Turn welding fittings 
are speeding up the erection schedule and _per- 
mitting a compactness of piping impossible if 
handled any other way. Also, their uniform wall 
thickness makes aligning and welding quicker 
and easier, Note the five Tube-Turn fittings in 
this small piping section: (1) a 90° elbow; (2) a 
tee; (3) another 90° elbow; (4) a lap joint 
welding nipple; (5) a lap joint flange. 


It’s tough enough to hang on the board when a speed boat is making sharp 
turns along a zig-zag course, but add the perilous sport of water jousting—and 
the danger at the turns is doubled! 


Extra punishment occurs at the turns in industrial piping systems, too. 
That’s why it is safer practice to weld piping with Tube-Turn fittings. 
Tube-Turn fittings provide maximum strength, prevent leakage permanently, 
and practically eliminate maintenance costs. 


There’s a Tube-Turn fitting for every pipe welding need—the right type, 
size and weight for every job. Insist on genuine Tube-Turn welding fittings 
for longer life in your piping. 


Send for valuable data book and catalog. 


Tuse Turns, Inc., Loutsvuste, Ky. Branch offices: New York, 
Chicago, Philadelphia, Pit.sburgh, Cleveland, Tulsa, Houston, 
Los Angeles, Washington, D. C. Distributors in all principal cities. 
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try to settle the matter now. Every- 
thing he says is right, but it can be 
supplemented by calling attention to 
these other points. The filter rate for 
instance—that can be increased very 
definitely by using a naphtha. 

Pupil: Was the amount of wax solu- 
ble in naphtha ever determined? 

Leader: Yes. There are some definite 
values given in the text. How about 
centrifuging? What is your opinion of 
pre-treatment before centrifuging 
bright stock solution? Do you think 
vacuum distillation changes that? 

Pupil: 1 understand that some re- 
finers did get into considerable trouble 
by not pre-treating. 

Pupil: The control you have on your 
centrifuge is that you have an oppor- 
tunity to look at the oil, and in the 
untreated dark oil you can’t see the 
cloud. 

Pupil: That is worth considering. 

Pupil: That was one reason advanced 
in discussion of the light treat some- 
times used. They are afraid they will 
not be able to get the pour point be- 
cause the cloud is very difficult to see. 

Pupil: We had a blend of bottoms 
and overhead on a certain crude that 
was so dark it was not possible to tell 
when the centrifuges were operating 
satisfactorily, resulting in high pour 
point oil. 

Pupil: One company does just the 
opposite; centrifuges before treating. 

Pupil: One objection to not treating 
before centrifuging is that a consider- 
able volume of oil goes through the 
centrifuges that would not otherwise. 

Pupil: 1 hesitate to bring up the sub- 
ject of inhibitors again, but it would 
fit in nicely here. 

Pupil: You can make a good pour 
point oil on a fairly non-refined oil, 
and then when it is refined, the pour 
point goes up on neutrals. It does the 
same thing on bright stock. 

Leader: Yes, it still goes up. What 
are some of the disadvantages of this 
conventional dewaxing? Here is one of 
them. You always have to have a dis- 
tillation before dewaxing in order to 
separate the types of wax. What do 
you think is the relative temperature 
differential? Is it more or less with sol- 
vent? 

Pupil: Less with solvent. 

Leader: What about costs? How 
about mechanical equipment, valves, 
materials? How often have you seen a 
piece of steel break into pieces when it 
is dropped? 

Here are three disadvantages of con- 
ventional dewaxing: 

(1) Distillation before dewaxing to 
separate types of wax. 
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(2) Temperature differential be- 
tween oil pour and processing. 


(3) Yields, lack of sharp separation 
between wax and oil. 

Pupil: How about loss in dewaxing 
—oil loss? Is it less with the solvent? 

Leader: 1 would say that the ad- 
vantage is in favor of solvent due to 
lack of sharp separation between wax 
and oil. It seems we are making a case 
for solvent-treated oil. The only filter 
I have worked with was one used in 
removing some of the solids from 
fuel oil in which a pre-treated oil cake 
was built up and a vacuum applied to 
the under side and the oil pulled 
through the filter. Another method is 
to mix some of these various materials 
with the oil and press it out through 
some sort of filter press. What does the 
filter aid do and what do you con- 
sider the benefit of the filter aid? 

Pupil: You filter to keep the mate- 
rial from going through at the begin- 
ning and then build up. 

Leader: How about having the nu- 
cleus to build on? 

Pupil: Formation of larger crystals. 

Leader: 1 have often considered that 
there is a sort of filter aid provided by 
Foots Oil when it is blended into an 
ordinary wax distillate. Take a mixture 
of wax crystals about this size and then 
take a re-cracked Foots Oil that will 
have crystals very little larger, and by 
adding the two the crystalline group 
gets larger, entirely out of proportion 
to what they were before in either case. 

Pupil: Wouldn’t that be possible be- 
cause some inhibitors increase the size 
of the crystals? 

Leader: 1 have never found inhibi- 
tors that I thought increased the size; 
they are more likely to give you nee- 
dles. 

Pupils You can add a dilution fac- 
tor to dilute the amount of inhibitors 
present that decrease the size. You 
might form something in the re-crack- 
ing of the Foots Oil that tends to de- 
crease the size of the crystals there, but 
when blended with the low wax distil- 
late the two types of inhibitors tend to 
neutralize each other, allowing larger 
crystals to be formed. 


Class Meeting No. 3 


Leader: There are two general types 
of solvent dewaxing. Assuming we are 
discussing that of solids and the liquid 
variety, is viscosity of importance? Is it 
desirable to obtain a product as thin as 
possible? 

Pupil: No. 

Leader: All right. What about the 
differential in gravity or weight? Do 
we want the solution to be somewhat 
lighter than the wax? Is there any limit 
to that factor? How thick should it be; 
on the order of sorghum molasses con- 
sistency or thin like penetrating oil? 
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Pupil: Fairly thin. 

Leader: If you were using a centri- 
fuge, would you care to handle a thick 
material? Can you conceive of any in- 
fluence it would have on viscosity other 
than the time factor? Would the centri- 
fuge have to be redesigned if the mate- 
rial were thicker? 


Pupil: Do you mean the solution as a 
whole or the solvent employed? 


Leader: The solution as a whole. We 
must chill this for the wax to become a 
solid. After chilling, we want the solu- 
tion to remain thin, don’t we? 


Pupil: To a certain extent, but not so 
thin that it might dissolve the wax. 


Leader: A thin solvent with a notice- 
able weight differential between the sol- 
vent and the wax is required in the 
chilling process to produce solvent wax, 
and a solvent that will not dissolve too 
much of the wax should be used. Why? 


Pupil: The solvent comes off with the 
oil and in the process of removing the 
solvent from the oil wax that has been 
dissolved in the solvent would be left in 
the oil. This could be reflected in a high 
pour point or a noticeable cloud in the 
finished oil. 

Pupil: Water solubility is an impor- 
tant factor. The ability of the solvent 
to dissolve water should be considered if 
it is undesirable for too much water to 
be taken up in the process. 

Leader: That is important in the re- 
covery process; it is a definite factor. If 
we take these general viewpoints and 
then pass over to a more definite descrip- 
tion, I believe we can bring these points 
out more clearly. We will write them 
down: 


Solvent liquid essentials 
Thin 
Weight differential 
Chilling 
Wax dissolvent 
Insoluble in solvent 
Boiling point of solvent 
Properties of good solvent 
Miscibility of oil at operating tem- 
perature 
Recoverable from oil and wax com- 
ponents 
Easily separated from water 
Produces wax to be removed mechan- 
ically 
No chemical action on oil or wax 
Design considerations—pressure and 
corrosion 
Safety factors 
Desired selectivity 
Low cost—economical operation 
Leader: What does the class think of 
miscibility? The solvent should be mis- 
cible in the oil but should not be in wax; 
we shall say miscibility in oil at operat- 
ing temperature. The boiling point 


- range must be such that.it-is recover- 
- able; what should the boiling point be? 

















octane plus) .. . benzine derivatives 





... as well as other petroleum war 
synthetics are produced in plants 


engineered, and constructed by 
Foster Wheeler. 


FOSTER WHEELER CORPORATION 
165 Broadway 


New York, N. Y. 
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Boiling 


Solvent point, 
of 


Acetone. . . ‘ 133 
Aniline.... ‘ 364 
Benzol. . 176 
Carbon tetrachloride 170 
Chlorex. .. ; 353 
o-Cresol ; 375 
m-Cresol . . : 396 
p-Cresol ; ty 396 
Ethylene dichloride 182 
eee ; 323 
Methyl ethyl ketone 175 
Nitrobenzene oe . 412 
OS Ee 358 
Propane —4s 
Sulphur dioxide : 14 
Toluol p ; ais 231 
Trichloroethylene 188 


Kalichevsky. 





TABLE 2 


Properties of commercial solvents 
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This table appears as Table 6 on page 49 of “Modern Methods of Refining Lubricating Oils,” by Vladimir A. 


Solubilities at 100 °I Constant 
boiling 

mixture, 
boiling 
point, 
a 


Composition 
constant 
boiling 
mixture 
| overhead wt. 
| % solvent 


f Water 
in solvent, 
wt. % 


Solvent 
in water, 
wt. % 
ioe) none 
3.8 5.6 209 
0.16 none 
0.09 none 

2 | 204-207 . 
3.0 210 6 
2.4 210 6 
210 6 
158 8 
208 ; 35 
164 | 6 
211 | 5.3 (14) 
210 
none 
e° ° none 
05 none 
0.16 0.05 167 


none 
23.1 

none 
none 


none 
none 
none 








Pupil: Not above 400°F. 

Leader: As a generalization, a solvent 
should be recoverable in some manner. 
How about the wax? We probably want 
to recover that. What would it be good 
for mainly? 


Pupil: It all depends on market con- 
ditions. Some refineries have a sale for 
petrolatum, which would be produced 
under some phases of operation, whereas 
other phases would produce commercial 
micro-crystalline wax. 

Leader: We are discussing normal 
scale operations—that of normal crude 
scale wax. How about chemical action? 
Is it desirable to have chemical action? 

Pupil: No. 

Leader: We are working for physical 
relationship. I suppose it goes without 
saying that in the process you want 
something that will give no undue con- 
cern. 

Pupil: How about selectivity? 

Leader: That is important. We should 
also consider the safety factor. 


Pupil: Cost of your stock should be 
mentioned also. 

Leader: We can say “‘economical op- 
eration”. 

Pupil: Loss would be included in the 
cost, wouldn’t it? 

Leader: 1 think it would. Investment 
and losses, etc. 


What disadvantages have methyl- 
ethyl ketone and acetone? Sometimes 
these single solvents have a characteris- 
tic that is good but not good enough, so 
by blending two solvents the good qual- 
ities of both are enhanced to the extent 
that the total result is exceptionally sat- 
isfactory. There is an example discussed 
on the bottom of page 46 of the text.* 


*“Modern Methods of Refining Lubricating Oils,” by 
Viadimir A. Kalichevsky. 
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The dewaxing solvents mentioned (ace- 
tone methyl-ethyl ketone) dissolve 
practically no wax, at the same time 
they do not dissolve any appreciable 
quantities of oil so perhaps they are not 
very good solvents, but when combined 
with one of the coal tar derivatives they 
become very excellent solvents and dis- 
solve large quantities of oil. Taking ad- 
vantage of that fact has produced some 
excellent commercial processes. The 
chart on page 47 (Fig. 2) I think is 
worth studying. It shows the possibil- 
ities of increasing the oil yield by vary- 
ing the amount of solvents used. Petro- 
latum is used in order to exaggerate the 
trend. As an example, if you propose 
to make 10 pour point, first using 20 
percent acetone and then 50 percent 
acetone, the following results are ob- 
tained: 


Using 20% acetone = 67% 
— 159 m.p. 


Using 50% acetone = 7914% wax 
— 156 m.p. 


The yield is 67 percent wax and 33 
percent oil when 20 percent acetone is 
used. If 50 percent acetone is used, the 
yield is 79% percent wax. The melt- 
ing point in the first instance is 159 and 
in the second instance is 156. That will 
give you some idea of the degree to 
which oil yield can be increased by 
varying the quantity of the solvent. 


Regarding water in solvents, notice 
Table 2, taken from page 49 of the text. 
Here are shown solubilities of various 
products at different temperatures. In 
general, solvents can be divided into 
those that do and those that do not 
form constant boiling-point mixtures 
and when the solvent does form the 
constant boiling-point mixture, separa- 
tion can be accomplished by fractional 
distillation. Another matter that is 
rather vital: if you were selecting sol- 
vent for commercial applications, you 


would have to decide whether you 
wanted a solvent that produced wax by 
centrifuging or by filtration. What kind 
of filters are in greatest use? 


Pupil: The closed filter. 
Leader: Closed filters and perhaps 


continuous ones. 


Leader: Returning to our previous 
discussion, the author of the text com- 
ments that when 20 percent acetone is 
used the wax was not filterable, but 
when 35 percent or more acetone was 
used the wax was very satisfactory in 
this respect. So that again illustrates the 
importance of selecting the proper mix- 
ture of solvents. It also brings out that 
the deciding factor in how far to go 
with the addition of a solvent is the bal- 
ancing of loss against filterability. 

Leader: A warning should be sounded 
here about the difficulties that are en- 
countered in some plant operations due 
to the presence of chlorine compounds; 
or compounds that contain formalde- 
hyde, ete. 

Pu pil: The author discusses that ques- 
tion on page 51, as follows: 

“The solvent must be, evidently, in- 
ert towards the oil or wax under the 
conditions employed in the dewaxing 
operations. Some solvents, particularly 
those containing chlorine or some un- 
stable chemical radicals of the aldehyde 
or similar types, may introduce certain 
difficulties in plant operations. These 
difficulties are usually solved, however, 
by employing proper temperature ranges 
in distilling off the solvent under vacu- 
um, etc., although they cannot be over- 
looked in choosing the dewaxing sol- 
vent for plant use.” 


Epiror’s Nore: This series will be 
continued in an early issue of The Pe- 
troleunm Engineer. 

www — 





Avoiding Static 
in Belts 


TATIC electricity in belts can be 
avoided. When a belt in itself is a 
good conductor of electricity, there will 
be no static. Take, for example, rapidly 
revolving metal disks. Such disks never 
create static because they are first-class 
conductors of electricity. A belt made 
of steel or copper or any other ordinary 
metal will therefore never generate any 
static. This makes it plain that if you 
metallize a belt by stitching copper 
wires in it from end to end and from 
side to side, it need not be grounded; or, 
a belt that is treated in any way that 
will make it a conductor will not gen- 
erate static, hence need not be grounded 
except for precautionary reasons. 
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F- msco Oil Field Chain comes to you in a sturdy package—assur- 
ing its perfect condition. Each box of chain is properly oiled at the fac- 
tory—then wrapped in waterproof paper and sealed in a sturdy box. 


Emsco Chain is deserving of this extra care in handling—to preserve 
the full amount of service built into it and insure the best performance. 


Proper care of Emsco Chain after installation will reduce maintenance 
costs and increase its efficiency. 


1. Read instructions. 


2. Place chain in service immediately after removing from box 
without allowing it to come in contact with grit or dirt. 


Check to see all drives are in line. 
The Emsco Patented Locking Pin, 


Keep lubricated according to specifications. 
an exclusive feature, prevents chain from 


, , : Do not run on worn sprockets. 
spreading and pin working loose. 


Keep chain tight. 
Avoid slapping against obstructions. 
Replace worn parts. 
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out sprockets. Pe 


x Representatives: 


7 \ London Maracaibo Buenos Aires Trinidad 
t 9 
fy TAL sv 


* ‘ | | | ) 1} | 
Buy U. S. . 
WAR BONDS x UY , A 4 


AND STAMPS , * SERVING THE OIL AND GAS INDUSTRIES 
* \ + 
* | | a a ee ee ee ee ee ee ee a ae 














P 332. 


Use of Explosive Cord for Cleaning 


Perforations 





T! 1E time has arrived when increased 
production must be obtained from 
many wells that, during a period of cur- 
tailment, obviously have not been main- 
tained at maximum efficient production 
for economic reasons. There are per- 
haps thousands of wells throughout the 
country in which perforations are clog- 
ged to some extent with mud, rust, 
scale, wax, or other foreign matter and 
are thus not allowing a full flow of oil 
from the productive zone. This is par- 
ticularly true of heavy oil wells; and in 
California, where the supply of heavy 
oil must be maintained, the cleaning of 
perforations, and the annulus and for- 
mations behind the perforations, has al- 
ready aided in increasing the supply that 
is so greatly needed. Perforation clean- 
ing is, of course, a maintenance opera- 
tion but the better maintenance of all 
older wells is more completely realized 
under present conditions than at any 
time in the last few years. 


Cleaning Perforations 
With Explosives 


There are a number of methods that 
have long been successful in cleaning 
perforations. Some of these methods are 
more adaptable than others under cer- 
tain conditions and most operators are 
familiar with the various procedures be- 
ing followed. The use of an explosive 
for this purpose, however, was intro- 
duced in California a little more than a 
year ago and has provided a quick means 
of cleaning both slotted and round hole 
perforations. The method is, moreover, 
adaptable to cleaning one or more zones 
with one run of the equipment. The 
cleaning service* has recently been 
made available in other territories. In the 
Gulf Coast area it has been used to 
clean screen liner as well as perforated 
pipe. 


*Selective well-cleanis 
Wells Company. 


g service is provided by Lane 
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Pacific Coast and Foreign Editor 


The explosive applied to well-clean- 
ing Operations is provided in the form 
of a cord and is run into the well on a 
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vw Well production increased by cleaning of perforations and 


annulus and formation behind the perforations 


conductor cable. The cord extends 
through the zone to be cleaned and is 
detonated from the surface by electrical 
current. Best results are obtained when 
the explosive is in fluid, as the fluid fa- 
cilitates the transmission of pressure that 
cleans the openings. The kind of fluid ot 
the static head does not matter. The 
cord has been used in wells having tem- 
peratures as high as 275° F. 

Although the explosive cord has the 
appearance of a slow-burning fuse, it 
explodes at a high rate of speed, the 
speed of detonation being more than 
four miles per second. The amount of 
explosive per lineal foot of cord, how- 
ever, is very small and is not sufficient 
to damage casing or liner. The cord is 
relatively safe to handle as it requires 
considerable shock to begin detonation. 

The cleaning action of the explosive 
method of well cleaning depends on the 
pressure induced by the explosion. As 
the full pressure must be applied to 
make it effective, the cleaning value is 
derived from the speed of detonation 
because any open perforation to which 
pressure is applied in the usual manner 
will permit fluid to flow through it and 
relieve the pressure on the clogged per- 
forations. Due to the great speed of de- 
tonation, fluid cannot pass through an 
open perforation fast enough to relieve 
the pressure on the clogged or partially 
clogged perforations and the pressure is 
thus applied to all parts of the liner op- 
posite the cord, to all perforations 
whether open, partially clogged, or 
closed. 

When there is no tubing in the well a 
2-in. diameter sinker 5 ft. long is at- 
tached to the end of the cord. This 
sinker consists of a shell usually filled 
with sand. The bottom of the cord is at- 
tached to the bottom of the sinker so 
that the sinker is a part of the explosive 
clement and does not have to extend be- 
low the bottom perforation. Detonation 
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CAMERON "FLEX-SEAL"—THE MUD LINE VALVE THAT HAS 



























Proudly Cameron 
flies the All-Navy 
“E’’ Burgee with 
White Star emblem 
atic of continued 
outstanding ordnance 
production. 


r — 
Cameron ‘‘Flex-Seal'’ Mud Valves—with their long service life and low 


° e maintenance cost — were designed expressly for mud line service. Their 
Are Now Available in 3 Models exceptional success in this class of st is due largely to the renewable 
resilient flow-way insert which serves a three-fold purpose: (1) It absorbs 
the cutting action of abrasive drilling fluids; (2) provides a pressure-tight 
seat for the heat-treated steel gate; and (3) seals the two-piece valve body 
When finally worn out, as reavealed by the indicator type gate stem, the 
resilient flow-way insert may be quickly and economically replaced in the 
field with ordinary rig tools. There are no metal-to metal seals to be damaged 
by the abrasive fluids. Trash or cuttings are readily embedded in the resilient 
insert as the gate approaches closed position. 


Many operators who have standardized on Cameron ‘'Flex-Seals’’ report 
substantial savings on maintenance...up to 93 per cent. Others say that 
their dependable performance and ease of operation under all conditions are 
of no less importance than their economy features. But you can get ‘‘first 
hand" information by making a comparative performance test on your own 
rig, using a Cameron ‘‘Flex-Seal" and any other make of valve. 


Complete mechanical details on all three models are carried in your Com 
posite Catalog, or detailed information will be gladly sent on request. 


CAMERON IRON WORKS, INC. 


711 MILBY STREET HOUSTON, TEXAS 
Export: 74 Trinity Place, New York, N. Y. 
California: The Howard Supply Co., Los Angeles 


6 Oklahoma: Pau! Edkin, Tulsa 
000 Lb. Test 4000 Lb. Test 2000 Lb. Test Rocky Mountain: Mountain Soles & Service, Casper, Wyo. 

















begins from the top of the cord but is 
so fast that the sinker does not have 
time to fall appreciably before it is ex- 
ploded. 

If the explosive cord is to be run 
through tubing and extend below the 
bottom of the tubing string, the sinker 
is made 10 ft. in length and has a diame- 
ter of 1 in. When the tubing is set below 
the top perforations it is frequently 
raised to a point above the perforations 
so that all openings may be cleaned. 
After the cleaning is completed the tub- 
ing can then be set at the desired level. 


Using More Than One Cord 


Additional power for cleaning per- 





forations is obtained by paralleling two 
or more cords when needed. In most of 
the work done to date two cords have 
been used through the perforated zone 
and with these adequate cleaning action 
has been obtained in the average 6% in. 
to 8% in. sizes of pipe. For particularly 
tough jobs three or four cords have been 
used in parallel but ordinarily more than 
two cords are required only when the 
formation is unusually tight against the 
casing or liner. Under such conditions 
the formation provides support to the 
pipe and prevents damage from the 
more powerful pressure induced by the 
explosion. One cord is generally used for 
small diameter and thin liners but two 


FFP FF FFP PP EPP PPP PPP PPP PPP PP PP PPP PPP PP PPP PPP PP PP PPP PPP LP 


Fig. 2. Many tests of the effectiveness of the explosive cord have been made 

aboveground. In the one shown here, slots in a section of liner were filled with 

a mixture of litharge and glycerin and allowed to stand a week to obtain an 

extremely hard clog of the slots as shown to the left. The slots were then cleaned 
with explosive cord with the result shown to the right 
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cords may be employed if such liners 
are in good condition and are known to 
be supported on the outside by the for- 
mation. When sand trouble is likely, one 
cord is used regardless of the size and 
condition of the pipe. 


Cleaning Several Zones 


When two or more perforated zones 
are to be cleaned by explosives a single 
cord is positioned from the bottom of 
the lowest zone to the top of the highest 
zone. In most cases an additional cord is 
necessary through one or more of the 
perforated zones so these additional 
cords are attached to the long single 
cord to lay opposite the perforated zones 
where they are needed to give the re- 
quired power. (See Fig. 1.) The single 
cord through the blank sections of cas- 
ing or liner does not affect the pipe. 

From experience it has been found 
that it is not economical to clean more 
than one zone per run of the equipment 
when zones are much more than 100 
ft. apart. The limit of cord length is 
approximately 500 ft. although under 
favorable conditions this length has been 
exceeded. The tensile strength of the 
cord is the limiting factor. 


Operating Equipment 


The operating equipment is carried 
on a light truck and consists mainly of 
a hoist on the drum of which is spooled 
10,000 ft. or more of rubber covered 
steel cable. A weight indicator and 
measuring device are incorporated in 
automatic spooling equipment placed in 
front of the drum. Light-weight 
sheaves on the rig floor and in the der- 
rick provide for fast and convenient 
rigging up. 

The thickness of individual zones 
cleaned in California has ranged from a 
few feet to a little more than 100 ft. 
Increases in production obtained by 
cleaning naturally depend on down-hole 
conditions; if additional flow of oil is not 
in the sand, all the cleaning in the 
world will not increase production. In 
some of the thick zones cleaned by the 
explosive method, increases in produc- 
tion have been as great as several hun- 
dred percent and in one case produc- 
tion was increased from 30 bbl. per day 
to 130 bbl. per day. Among the com- 
monplace examples was a well in which 
production was increased from 12 to 37 
bbl. per day; another from 16 to 45 
bbl. per day, and a third from 4 to 9 
bbl. per day. 

The cord explosive has also been used 
to aid in pulling liners. This is done by 
detonating the cord while a strain is 
held on the liner. The effect of the ex- 
plosion has usually been sufficient to 
start the liner out. As drill pipe is used 
for such operations, the 1-in. diameter 
sinker is attached to the end of the cord. 
weyew 




























We Learned the HARD Way 


OnLy a few years ago manu- | 
facturers of oil field equipment | 
worked to tolerances designated 
by fractions of an inch. It was a 
big step forward when the term 
““thousandths’ was generally | 
adopted, but we did not really 
learn the full meaning of “plus or 
minus’ until we were initiated into 
Government inspection. 


fy _\\ 


| TEXASTEEL 


YY? 


The same fine precision methods 
required to meet Government 
specifications are being used in 
the manufacture of ‘‘Texasteel”’ 
sucker rods. 


TEXASTEEL MANUFACTURING COMPANY 


FORT WORTH, TEXAS 
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Repairing and Redrilling Oil Wells 


xt Rehabilitation of old producing properties offers 
promising opportunities but requires careful study 
and exercise of ingenuity 


hy 4 Rk _ 





President, Richfield Consolidated Oil Company 


gat and redrilling oil wells 
have never received proper recog- 
nition by the oil industry. Perhaps the 
flowing well with its headline character- 
istics and quick return of capital leads 
the operator to venture in quest of new 
horizons, forgetting or ignoring the 
possibilities of the very profitable re- 
working of his older properties. This 
phase of the oil business will no doubt 
receive a great deal more consideration 
now that government regulations have 
greatly restricted the drilling of new 
wells. 

The writer contends, however, that 
repair work at all times offers a very 
lucrative return for small investment 
per unit. Over a period of 20 years, 
during which time the writer has been 
directly connected with the repairing 
of hundreds of wells, the average cost of 
production has been found to be ap- 
proximately $120.00 per bbl. of daily 
production, which is less than half the 
cost basis on which the poorest grade 
producing property can be bought in 
the open market. The larger part of this 
work was done before well surveys, 
electrical logs, and other modern devices 
were available to assist the engineer. 
With these modern aids, repair work 
should be even more attractive from the 
standpoint of sound economics. 

A few reminiscences will illustrate 
the queer mental gymnastics that gov- 
ern the policies of some of our operating 
companies. 


Company Policies 


A job estimated to cost $12,000 and 
yield 150 bbl. per day of 70-cent oil 
was turned down because it would not 
pay out in three years. It would not 
pay out in three years because it would 
be curtailed to about 75 bbl. per day 
and lifting cost was estimated at 30 
cents per bbl. regardless of the size of 
the well. Yet that company was spend- 
ing millions annually in a glutted mar- 
ket trying to discover “reserves” but 
couldn’t consider deferring capital re- 
turn on present properties beyond a 
three-year period when a producing life 
of 20 years was conservatively indi- 
cated. Numerous operators would wel- 
come the opportunity to contract the 
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J. R. THOMAS 


served in the first World War in the Signal 
Corps for two years—Was discharged June, 
1919, and went to work in September, 1919, at 
Fellows, California, for the American Oilfields 
Company, a subsidiary of California Petroleum 
Corporation, as an engineer—Served as petro- 
leum engineer for this company until February, 
1931—Shortly thereafter was petroleum engi- 
neer for North American Oil Consolidated at 
Taft, California, until January 1, 1933, when he 
became superintendent of that company, leav- 
ing on January 1, 1940—Elected president of 
Richfield Consolidated Oil Company in August, 
1940. 





operation of average 75-bbl. wells for 
considerably less than the $675 per 
month figure used as a production cost. 
This company would not have hesitated 
to purchase this grade of settled produc- 
tion in the open market on the familiar 
basis of $300 per bbl., or for a purchase 
price of $45,000, yet it would not in- 
vest $12,000 on a virtual certainty of 
establishing an asset valued at $45,000 
on its own property. 

To cite another instance: a company 
drilled a well at a cost of $50,000 in a 
flush field, obtaining 1500 bbl. flush 
production. It was understood by the 
management that the flowing life would 
not be for more than three or four 
months and the total producing life not 
more than a few years. Yet the com- 
pany was highly pleased with the well. 
This same company spent another $50,- 
000 to redrill 5 idle wells to a ‘‘for- 
gotten” sand and obtained 300 bbl. 
settled production with a producing life 





of 20 years. This second investment 
yielded a value several times the value 
of the flowing well, but the manage- 
ment’s reaction was the opposite, as 
the cost had been charged to production, 
instead of development, and reflected 
on the management’s reputation as an 
economical producer. Granted that 
$50,000 tacked onto the production 
cost in one year on a medium-sized 
production unit does increase the per- 
barrel lifting cost materially, granted 
that it is sound practice to charge such 
repair work to production from an ac- 
counting and tax standpoint, these con- 
siderations should not be allowed to out- 
weigh the fact that a $150,000 asset 
was created at a cost of $50,000. 

The writer’s attitude has always been 
the exact opposite of that illustrated 
above. Any operator can sufficiently de- 
velop production in a flush field before 
the various intermediate waters have 
made their appearance, but it requires 
careful study and some ingenuity to re- 
habilitate old producing properties. The 
latter is, therefore, a greater engineer- 
ing achievement that seldom receives 
due credit. 

Many California oilfields offer prom- 
ising opportunities for re-working. 
Numerous fields were developed before 
there were means for obtaining full 
knowledge of the characteristics of the 
formations penetrated. In some of these 
fields several zones were left open to pro- 
duction in the same well with water 
sands between. The wells originally pro- 
duced clean oil but later the water from 
the intermediate sands made their pres- 
ence known. The problem now faced is 
the proper isolation of the producing 
sands and the exclusion of water. In 
many cases upper sands capable of com- 
mercial production were cased-off be- 
hind the water string and may be suc- 
cessfully exploited either by re-drilling 
or by perforating the water string. , 


Electrical logging devices have now 
reached a stage of perfection where 
guesswork is largely eliminated in deter - 
mining the nature of the various forma- 
tions. Where sufficient open hole logs 
have been run, the “‘radio-activity” log 
inside cased holes may be successfully 
correlated. 
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lar—and with it, the drill string—into | bore Drill Collars! us direct! 


































Individual Operation 


Idle and non-commercial wells that 
can be purchased at some figure slightly 
above actual salvage value usually turn 
out to be good investments. Careful 
selection of such wells is, of course, re- 
quired. They offer a good opportunity 
for individuals with small capital to 
enter the oil business. Many substantial 
operators have made their advent into 
the business by this route. A number of 
supply men also have become oil pro- 
ducers, unwillingly at times, when poor- 
ly financed projects in which they had 
“lend-leased” equipment failed to mate- 
rialize. Most idle wells should be pur- 
chased at prices ranging from $2500 to 
$7000, depending on the amount of 
salvage. Oftentimes an expenditure of 
$2000 will place the well on produc- 
tion. Even a 10-bbl. well with such a 
small investment will yield a fair income 
on the principal. If the venture fails, 
the loss is only slightly more than $2000. 
A well producing 25 bbl. or more be- 
comes a profitable venture. 

This type of operation by an individ- 
ual as an operator has a number of at- 
tractions not common to other invest- 
ments, not the least of which is the 27 
percent depletion allowance and rapid 
write-off in depreciation. Heavy cor- 
poration taxes are also avoided, allowing 
the individual to produce more cheaply 
than the corporation. A three to five 


year return of capital is usually expected 
and as most California fields have shown 
producing lives of better than 20 years, 
with some now producing in their 40th 
year, it appears that fears of early deple- 
tion have been over-emphasized in esti- 
mating the value of oil to be produced 
in the future. 

Comparing returns per amount of 
capital involved with other types of in- 
vestment such as stocks and bonds, real 
estate rentals, etc., a very definite ad- 
vantage is shown in favor of oil invest- 
ments. 

For comparison assume a $10,000 in- 
vestment in a sound stock that will yield 
6 percent or $600 per year. Bonds will 
yield considerably less, and real estate 
rentals that net 10 percent are consid- 
ered good. An investment of $10,000 
in a 15-bbl. well at about $1.00 per 
bbl. oil should yield a net income of 
$2700 per year, barring unusual lifting 
difficulties, or a net of 27 percent with 
a substantial salvage backlog against 
total loss due to the hazards involved in 
all oil-field work. Money invested in a 
corporation also is taxed before the cor- 
poration can pay dividends and then 
again the dividends are subject to in- 
come tax without the benefit of earned 
income credits. 


Conclusion 


It is not meant to imply that reclama- 








tion work on idle wells is a get-rich- 
quick method requiring only some cap- 
ital and a will to increase it. There are 
many unknowns involved in the pur- 
chase of an asset that someone else has 
conceded to be of no productive value. 
Many jobs will prove that the seller was 
right and the buyer was wrong. An ex- 
perienced oil man with good engineering 
advice and sufficient capital to afford 
some losses, however, should succeed 
often enough to obtain substantial re- 
turns for his time and capital. The 
writer has just completed a 50-bbl. well 
at a total cost of $8000, so perhaps he 
feels unduly optimistic. 

Neither is it meant to imply that the 
search for new fields should be discon- 
tinued. The point to be made is that old 
properties should be given more consid- 
eration as a possibility for future re- 
serves. Extension should be made for the 
pay-out period when necessary to ex- 
periment and test the various possibili- 
ties of the property. Initial efforts in 
such tests are apt to prove unfruitful 
but are sometimes necessary to deter- 
mine the proper steps to take for later 
more successful work. 

The larger companies in search of 
reserves should re-examine the possibil- 
ities of their older properties. The re- 
serves can be had at much less cost, with 
greater certainty and quicker return of 
capital. 

- woe & — 
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Photomicroscopy of Salt In Petroleum 


HOTOMICROSCOPY — making 
pictures with a combination camera 
and microscope — has been employed 
successfully by U. S. Bureau of Mines 
chemists to identify and study the tiny 
brine droplets and salt crystals in crude 
petroleum that often interfere with the 
refining process, according to Dr. R. R. 
Sayers, director of the Bureau. 
Chemical analysis heretofore has been 
the ordinary method of determining the 
physical form and behavior of the vari- 
ous salts in crude oil, but the Bureau’s 
studies now make it possible actually to 
see the minute impurities that “consti- 
tute a major problem in the petroleum 
industry’s refining operations.” 
Designed to supplement chemical an- 
alysis and to provide a visual record as 
an aid in simplifying the industry’s re- 
fining problems, the new process is de- 
scribed in a technical paper recently 
published by the Bureau of Mines. The 
paper covers data relating to the physi- 
cal state of salts in some of the Mid- 
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Continent oils, and the investigation 
was made in codperation with the State 
of Oklahoma. 

“Crude petroleum contains impuri- 
ties such as emulsified salt water and 
crystalline salt which often interfere in 
the refining process,” the Bureau in- 
vestigators commented in explaining the 
reason for the studies. “The emulsion 
appears as a mass of tiny droplets which 
are individually invisible to the naked 
eye. However, each droplet is surround- 
ed by an oil film. Often the droplets 
contain microscopic crystals of salt.” 

With the aid of the petrographic 
microscope and camera, Bureau experts 
were able to prove that magnifications 
ranging from 100 to 500 diameters were 
necessary to see the natural shape, size, 
character, and behavior of the emulsion 
droplets and salt crystals in oil. 

As a result of the studies, a number 
of facts pertinent to refining problems 
were discovered and described. For ex- 
ample, with the microscope it was possi- 





THE PETROLEUM ENGINEER, August, 1942 


ble to see the effect of emulsion-break- 
ing chemicals and to watch crystals of 
salt form in the brine droplets. Further- 
more, the observers were able to find 
salt crystals that were encased by wax 
and other gummy substances in petro- 
leum, to identify the salt crystal by its 
optical and crystal properties, and to 
study the behavior of these crystals in 
the residual oils during refining. 

All photomicroscopic work of the in- 
vestigators was checked by chemical 
analysis, in order to verify the accuracy 
of the method and to add to the infor- 
mation revealed by the microscope. 

Detailed descriptions of the micro- 
scopic phenomena, together with photo- 
micrographs of droplets and crystals, 
are contained in Technical Paper No. 
638, ‘““Photomicroscopy of Salt in Pe- 
troleum,” by Lloyd F. Christianson and 
J. W. Horne, which may be obtained 
from the Superintendent of Documents, 
Washington, D. C., for 25 cents. 
wwt 











COMMAND PILOT 
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SENIOR PILO , 
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KNOWING... 


WORTH SHOWING! 


Modern military strategy and tactics have placed 
a new emphasis on aviation, which in turn has led 
to rapid expansion of the United States Army Air 
Forces; with this have come new badges indicat- 
ing the branch in which the wearer is a specialist, 
as well as distinguishing between the several 
grades of pilots. 

In addition to those shown is the navigator’s 
wings, similar to the combat observer but with the 
world inscribed within the circle. 

Military Aeronauts of the Balloon Corps wear 
spread wings with a balloon and suspending basket 
superimposed in the center; this is replaced by a 
dirigible for the Lighter-than-Air Service. 


HUGHES TOOL COMPANY 
HOUSTON, TEXAS 
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Durability of Cements in Contact with 
Brines and Chemical Solutions 


iA PETROLEUM 
25 ENGINEER 


Semler 


EMENTING materials have been 

known since antiquity. The early 
Egyptians, Greeks, and Romans knew 
that certain volcanic deposits when fine- 
ly ground, mixed with lime and water, 
produced a product having excellent 
strength and sea water resistance. Sev- 
eral centuries passed, however, before 
any advances were made in the manu- 
facture of mortars. In 1756 John Smea- 
ton discovered that limestone rich in 
clay, when burned and mixed with 
water, formed a mortar that would set 
firmly under water. It is generally con- 
ceded that Smeaton was the father 
of our present, modern cementing prac- 
tices. The first patent on cement was 
granted in 1824 to Joseph Aspdin, a 
Yorkshire bricklayer, who heated finely 
pulverized chalk, or road dust from 
limestone roads with the clayey muds 
of the Midway River. He forced the 
burning temperature to higher levels 
and carefully controlled the grinding 
and mixing, which resulted in a cement 
similar to the Portland stone from which 
the term, “Portland Cement” origi- 
nated. 

Shortly after 1796 natural cement 
deposits were found at Rosendale and 
Louisville that attained great impor- 
tance. This cement was used chiefly for 
work exposed to water. Portland cement 
companies have made rapid strides to- 
ward perfecting the product by im- 
provements in kilns, mechanical appli- 
ances, and the improved knowledge of 
the composition of the product. 


Chemical Composition 


Portland cement is composed of a 
number of chemical compounds that 
react with water to form hydrates. The 
principal compounds in Portland ce- 
ment involved in this hydration are tri- 
calcium silicate (3CaO.SiO,), dical- 
cium silicate (2CaO.SiO,), tricalcium 
aluminate (3CaO.AI,O,), tetracalcium 
alumino-ferrite (4CaO.Al,O,.Fe,O,), 
and calcium ferrite (2CaO.Fe,O,). 

The principal strength-contributing 
compounds are the tricalcium and dical- 
cium silicates. The rate at which cement 
hydrates depends primarily on the rela- 
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x Results given of tests made with 
27 different cements 
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Dowell Incorporated, Midland, Michigan 





-o 

» 
. 
~ 





a 





H. H. MILLER 


is a native of West Virginia—Attended Littleton 
high school and Wesleyan College there—Had 
four years’ teaching experience and was asso- 
ciated with oil-well development for two years 
—Has been with The Dow Chemical Company 
since 1929, where he did analytical and re- 
search work for 10 years—Now heads the Dow- 
flake Road Research Division. 





tive portions of tricalcium aluminate, 
tricalcium silicate, and dicalcium sili- 
cate, and the degree of fineness of the 
cement particles. 

Tricalcium silicate not only con- 
tributes much of the early strength, 
but also is effective in increasing the 
strength at later ages. Dicalcium is 
largely responsible for increase in 
strength beyond the 28-day period. Tri- 
calcium aluminate contributes strength 
to am important degree up to 28 days, 
but its effect then diminishes slowly to 
zero. The tricalcium aluminate is also 
very susceptible to attack by ground 
water or brines, which are often en- 
countered in oil wells. The sulphate of 
the brine will react with the alumina, 
forming a hexahydrate crystal with a 
large increase in volume, resulting in an 
explosive effect. Cracks are formed and 
the attacking solution penetrates still 
deeper, repeating the process. 

The object of the present investiga- 
tion has been to determine the durabil- 
ity of various types of cements, and 
admixtures of cement and other mate- 
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rials, when in contact with certain typi- 
cal oil-field brines and when in contact 
with certain chemical solutions. Oil- 
field brines from Michigan, Texas, IIl- 
inois, and Kansas were used in certain 
durability tests, and in other tests 6 
percent solutions of sodium sulphate, 
sodium sulphite, magnesium sulphate, 
magnesium chloride, sodium chloride, 
and calcium chloride were used. 

Reference to Figs. 1, 2, 3, and 4 will 
show that most of the cement specimens 
did not stand up well on the 90-day 
durability test and that they were 
markedly attacked or disintegrated by 
the natural or artificial brine. The ce- 
ments that stood up best in all the 
brines were acid-soluble cement, lum- 
nite cement, and Portland cement con- 
taining fly ash. 


Procedure 


A total of 27 different cements was 
cbtained in bag lots from various com- 
panies that supply cement to the oil 
industry. The cements as received at the 
laboratory were placed in air-tight con- 
tainers, and promptly labeled by name, 
date of arrival, and type. 

A slurry of standard consistency, as 
determined by the A.P.I. ring test, was 
prepared by adding the given weight of 
cement to the required amount of water 
in a two-quart jar, and shaking accord- 
ing to the standard procedure for two 
minutes. The contents were poured into 
a 2-in. brass cube gang mold, puddled 
to liberate entrained air, and leveled. 
The molds were then placed in the con- 
stant temperature water bath at 150°F. 
and cured seven days. 

After seven days curing, the cubes 
were taken from the bath, cooled to 
room temperature, and transferred to 
the durability chamber and the dura- 
bility crocks. 

A durability chamber was installed 
on the discharge line of one of the Dow 
Chemical Company brine wells. A por- 
tion of the salt brine being discharged 
from the well was bypassed through the 
durability chamber, which consisted of 
a 10-in. pipe 6 ft. long, containing three 
angle-iron frame screen sliding shelves 


























“"“MAN-HOURS” 


—the misleading measure 
of production | 
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It requires but one eye to see that man-hours 
alone are no measure of production. The thing 
that counts is how much that man can pro- 
duce in one hour. 








ALTER EGO: Sure. By one method he may produce two 
or three times as much per hour as by another method. 


Take arc welding. This raethod results in far 
greater effectiveness. In joining steel, one 
welder does the work of two, three or four men 
using other methods. And he does a better job 
with 15% to 25& less steel. 


ALTER EGO: Then it would seem a better measure for a 
company’s contribution to the war effort would be 
METHOD-HOURS. 


True as gospel. Our whole war production has 
been zoomed by those who grabbed arc weld- 
ing as the only way to save our national neck. 


ALTER EGO: And later they’ll be schooled in an art to 
save their individual necks when competitive produc- 
tion again seeks profitable markets. 


THE LINCOLN ELECTRIC COMPANY 
CLEVELAND, OHIO 


ALTER EGO: Literally, ‘‘one’s other self’’—the still, small 
voice that questions, inspires and corrects our conscious action. 
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Fig. 1.Special oil-well cements, Portland and acid-soluble cements exposed for 
90 days in Michigan brine 


Sample No Cement Sample No 
KK 6 
DD 7 
is 8 
CC 9 
G 10 

11 


Cement Sample No Cement 


GH d X 

ASC : XH 
B D 
. DH 
M Z 
MH K 
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GENERAL SYMBOL CODE 


Portland cements Single letters 
Special oil-well 
Double letters 
Two letters ending in H 
Lumnite cement LUM 
Acid-soluble cement _ ASC 

All symbols with the same first letter are 
from the same manufacturer, for example, 
C, CC, and CH are Portland, special oil 
well, and high early cements from one man- 
ufacturer. 


cement 
High early cements 











to hold specimens. Brine containing ap- 
proximately 30 percent total solids 
passed through the chamber at the rate 
of 26,000 gal. per day. 

The other natural brines and 6 per- 
cent solutions of the various salts were 
placed in 20-gal. stone crocks and main- 
tained at room temperature. 

The labeled specimens with and with- 
out admixtures were carefully placed in 
the durability chamber and a diagram 
made of their location. The remaining 
solutions and specimens were set aside 
and inspected weekly. As previously de- 
termined, immersion of 90 days is in 
most cases sufficient to get good com- 
parative results, although in several 
cases it was necessary to subject the 
specimens to two or three tests before 
any definite conclusions could be ob- 
tained. 

The durability test program has in- 
cluded acid-soluble cement, Portland 
cement, high early cements, lumnite, 
and special oil-well cements. Addition 
agents such as fly ash, vinsol, silex, fish 
oil, stearate, puzzolith, natural cement, 
aquagel, calcium chloride, turkey red 
oil, orvis, and others have been incorpo- 
rated in varying quantities. Also includ- 
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ed was the variation of the water-ce- 
ment ratio. 


Results 


Of all neat cements tested to date, 
the acid-soluble cement and lumnite 
cements are the most resistant to salt 


brines. The resistance of lumnite ce- 
ment lies mainly in the fact that because 
of its low lime content, it hydrates 
without forming compounds easily al- 
tered by contact with brine. The resis- 
tance of acid-soluble cement is due 
mainly to the Puzzolanic reaction of the 
carbonate with the active lime of the 
cement to form a new desirable com- 
pound. 

Cements containing fly ash are con- 
siderably more resistant to brine and 
salt solutions than those containing 
other adjuncts as tested. 

Fly ash, which is the residue of burnt, 
powdered coal, was obtained from six 
different sources and were different 
mainly in the particle size and carbon 
content. The proportion of fly ash used 
as a replacement for cement varied from 
1 to 75 percent in steps of 1-3-5-10-20- 
25-30-50-75 percent. The maximum 
strength and durability with all cements 
tested was obtained with 20 percent 
fly ash having a low carbon content of 
approximately 2 percent carbon and a 
surface area of about 2600 sq. cm. per 
gram, although fly ashes of higher car- 
bon content and with surface areas of 
800 sq. cm. per gram and finer showed 
marked improvement in the resistance 
to brines. Fly ashes of moderately low 
carbon content and a high fineness will 
form a Puzzolanic reaction, thus im- 
proving the quality of the cement. The 
Puzzolanic reaction in cement is quite 
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Fig. 2. Cements containing addition agents and various brands of Portland and 
special cements exposed for 90 days in Michigan brine 


Sample Cement bE Sample 
No. VOL 


K+0.05°;, vinsol resin 
B+0 05°; fish oil stearate 
ASC 

B 


Cement Sample Cement 


VO-7 
9 ‘C+3° bulking agent Z 


*+0.75°% bulking agent B 
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COMPLETE SELF-CONTAINED UNITS 


When you move a Bucyrus-Erie rig, 
you move everything in one load. 
Mast, bull reel, power machinery 
... they're all there together, mar- 
vels of efficient compactness, in 
this complete self-contained drill. 


EASILY PORTABLE You can buy the 24-L with truck mount- 
ing; both models are available with semi-trailer mountings 
or with steel wheels; and both have flat-bottom frames 
for skidding onto derrick floor. 


QUICK SET-UP All-welded telescoping masts with gear- 
driven power winch on 36-L, hand-operated high-ratio 
gear hoist on 24-L along with folding braces on both 
models make setting up easy, quick. 


RUGGED CONSTRUCTION All machinery is held in endur- 
ing alignment in rigid all-steel electric-welded fully-trussed 
box frames. High carbon steel jack shafts, extra large 
clutches, and other features make these rigs plenty tough. 


SPEED Long lever arm of beam gives long stroke; rubber 
shock absorber smooths out vibration, softens jerk-back; 
and puts snap into action at bottom of hole. Result is 
exceptional drilling speed. 


HANDY OPERATION All control levers together in one con- 
venient spot, no temper screw to bother with; you can stop 
drilling and start pulling tools in less than ten seconds. 
All parts are readily accessible, adjustments simple. 


GASOLINE, NATURAL GAS OR DIESEL POWER A power unit 
to suit your requirements. Units fully enclosed to protect 
from weather and dripping lines. Engine drive is through 
an endless compass-cord belt with heavy idler pulley. 


BUCYRUS-ERIE COMPANY 


SOUTH MILWAUKEE, WISCONSIN 


Sales Offices and Distributors in all principal oil territories 

















Fig. 3. Portland and acid-soluble cement containing silex and fly ash exposed 


for 90 days in Michigan brine 


Sample ‘ement Sample 


Cement Sample Cement 


No No 0 
1 K t M 1 ASC 
2 K +20, silex 7 M+20°7, silex 12 ASC +20; silex 
3 K+30% silex s M+30°; silex 13 ASC+30%, silex 
4 K+20% fly ash 4 M+20% fly ash 14 ASC+20% fly ash 
5 K+30°% fly ash 10 M+30°% fly ash 15 ASC+30% fly ash 
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complicated, but it is generally accepted 
that when Portland cement hydrates, 
certain complex reactions take place, 
freeing a water-soluble highly reactive 
lime. It is with this active lime that the 
silicates of the Puzzolanic materials 
combine to form a new calcium silicate 
compound and prevent the formation 
of a crystalline aluminate type material 
that is readily acted on by brines. 

A visual idea of the durability of 
some of the cements tested can be ob- 
tained by inspection of the photographs 
shown in Figs. 1, 2, 3, and 4. In Fig. 1, 
which shows the results of immersion 
of various cements in Michigan brine 
for 90 days, the acid-soluble cement 
specimen (No. 7) is the most resistant 
to attack and is the only specimen in 
the entire group that was substantially 
unaffected by the test. The special oil- 
well cements (Nos. 1, 2, 3, and 4) show 
somewhat less disintegration than the 
Portland and high early cements (Nos. 
5, 6, and 8 through 17). 

Fig. 2 shows the effect of Michigan 
brine on a number of Portland cements, 
special oil-well cements, and cements 
containing additive agents. Samples 3, 
7, and 8 are the only ones that withstood 
the test without substantial disintegra- 
tion. These samples were, respectively, 
acid-soluble cement, lumnite cement, 
and calcium sulphate. 

Fig. 3 shows the effect of silex and 
fly ash on the durability of two Port- 
land cements and on acid-soluble ce- 
ment. Silex is a pure grade of silica and 
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fly ash is a residue obtained from the 
combustion of powdered coal. The ad- 
dition of fly ash in quantities of 20 or 
30 percent decidedly improved the dura- 
bility of the Portland cements, but this 
is not true for silex. Acid-soluble ce- 
ment without addition agent (No. 11) 
is far more resistant to attack by brine 
than the two Portland cements (Nos. 1 


and 6). 
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The durability of seven high early 
cements in brine, sodium sulphate, and 
magnesium sulphate solution is shown 
in Fig. 4. Sample 1 (cement LH) ap- 
peared fairly good in Michigan brine 
and sample 17 (cement MH) appeared 
fairly good in sodium sulphate solution, 
but, in general, these seven high early 
cements seem to be rapidly attacked and 
disintegrated by all three solutions. 

The behavior of a cement in oil-well 
brines depends on the individual char- 
acteristics of the cement itself, as differ- 
ent cements will vary in chemical com- 
position, degree of fineness, and water- 
cement ratio, and on the nature of the 
brine. The most harmful effects to ce- 
ment are due to sulphates in the brine, 
as they act on the aluminate compound. 
The sulphites are also very hazardous, 
due to their tendency to oxidize and 
form sulphates. Magnesium chloride in 
brine plays an important part to bring 
about destruction to cements. Hydro- 
gen sulphide, which commonly occurs 
in oil wells, is very destructive to ce- 
ment, as it combines with the calcium 
to form a hydrosulphide. 

Durability is also definitely related to 
water-cement ratio, as cements contain- 
ing low water ratio showed a marked 
degree of resistance. 

It is obvious from the nature of the 
reaction of the brines that the chemical 
reaction depends mainly on lime, alum- 
ina fineness, and water ratio of the ce- 
ment; in order to prevent the attack of 
corrosive brines, ordinary cement is 
made resistant by the addition of suit- 
able adjuncts or a specially designed ce- 
ment is used. 

—— *%& & & —— 





Fig. 4. High early cements exposed for 90 days in Michigan brine, 6 percent 


sodium sulphate, and 6 percent magnesium sulphate 


Michigan brine 


Sample No. Cement Sample No. 


6 percent sodium sulphate 
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6 percent magnesium sulphate 


Cement Sample No. Cement 
ZH 3 ZH 
EH 6 EH 
FH 9 FH 
DH 12 DH 
GH 15 GH 
MH 18 MH 
CH 21 CH 
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“KINKS in wire rope help no one 
but Schicklgruber... 











To the experienced wire rope user it 
may sound trite to say wire rope is a costly 
machine and must be treated as such. But 
there may be young fellows under you han- 
dling Roebling rope today who haven't 
learned by experience, and it’s up to you to 
see that nothing they do will waste the 
valuable time and rope steel so vitally 
needed. Unloading the reel is just one way 
that a beginner may damage a rope. So tell 
him first that a reel of rope, like a motor or 
other piece of valuable equipment, should 
be handled carefully and not dropped from 
a truck or platform. Nor should it ever be 
moved by prying against the coiled rope. 

But it’s in kinking that the most serious 
damage is likely to occur. A kink starts as 
a loop like this! 





If it gets pulled tight, the damage has been 
done. The uniform relative position of the 
strands and wires has been disturbed—caus- 
ing unequal stress distribution and abrasive 
wear that brings early failure at this point 
when the rope is put <o work. 


Even though you think you've straightened 
out a kink, looseness and high strands will 
appear. Because as the rope straightens 


Avoid them and you save both Time and Steel 


after kinking, an extra twist is thrown into 
the strands that can never be removed. 
Here's a kinked rope under 10,000 pounds 
tension, and below it the same rope after 
the tension had been relieved... 
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But notice that the kink remains. That 
means very severe abrasive wear on the 
high strands and abusive strain on the 
drawn strands since they carry more than 
their share of the load. To show you what 
happens to the drawn strands inside the 
rope, here is one cut through at the kinked 
section, 

Notice how the hemp center is com- 
pressed; some strands are drawn in and 
others forced out. 
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All right, kinks are wasteful... but it’s just 
as easy to avoid them as it is to put them in. 
Remember, kinks start as loops—caused in 


most cases by taking rope from a stationary 
reel or coil. The remedy is simple—always 
unwind wire rope straight ahead by rotat- 
ing the reel or coil. Don’t let the reel get 
going faster than your rope is coming off. 
Always keep some tension on the rope if 
at all possible. Most people put a shaft 
through the center of the reel and jack it 
up—as shown in the big illustration at top. 
If it’s in a coil, simply roll it along the 


floor like this. . 


we 


: “a 
“s 
Zo 


\ 


Sm 


It’s as easy as that to avoid kinking during 
installation(where most kinks occur). Have 
these rules followed by every man who 
handles it, and you'll be on the way to get 
ting all the extra service that’s built into 
every inch of wire rope that bears the 
Roebling trademark.” 





JOHN A. ROEBLING'S SONS COMPANY 
TRENTON, NEW JERSEY 


Branches and Warehouses in Principal Cities 








Distributed by 
THE NATIONAL SUPPLY CO. 
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Design and Operation of Cycling 


Plant Absorption Systems” 


X+ Discussion of the construction and efficiency of different types of 
absorbers—Determination of absorption oil rate for known conditions 


T IS the purpose of the writer in this 
article to assemble information on 
absorption that will benefit engineers 
concerned with cycling plant design and 
operation. 

There are numerous types of absorp- 
tion, such as the absorption of a gas by 
a solid, the absorption of a liquid by a 
solid, the absorption of a gas by a liquid, 
etc. The type members of the cycling 
industry are most interested in is of 
course the absorption of a gas by a 
liquid. This article is, therefore, limited 
to that type. 

The absorption of a gas by a liquid, 
provided the liquid does not chemically 
react with the gas, is relatively simple. 
Fundamentally, two simple laws of 
chemistry apply: first, Dalton’s law, 
and second, Henry’s law. Dalton’s law 
states that in a mixture of gases the 
pressure exerted by any one of the com- 
ponents is equal to the pressure of the 
component if it were occupying the 
same volume as the mixture and under 
the same conditions of temperature and 
pressure, and the total pressure of the 
gas mixture is equal to the sum of the 
pressures exerted by the several com- 
ponents. Henry’s law states that the 
pressure exerted by a component of a 
solution is equal to a constant times the 
concentration of the component in the 
solution: 

cK = p 

Where: 

c = mol fraction of the component 

in the solution, 

K = a constant, and 

p — vapor pressure exerted by the 

component in the solution. 

In the simplest case K is equal to the 
vapor pressure of the pure component, 
and in that case Raoult’s law is said to 
apply. 

The following hypothetical problem 
will best illustrate the use of these two 
laws. 


If 100 mols of a liquid A having a 
negligible vapor pressure and 100 mols 
of a gas B having a vapor pressure of 


*This paper was presented at a meeting of the Petro- 
leum Industries Association, a group of company engi- 
neers and others in the general vicinity of Corpus 
Christi, Texas, who are interested in studying some of 
the many drilling and production problems encountered 


in this strategic area. 
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ELMER T. NEILL 


received his B.S. degree in chemical engineer- 
ing from the University of Texas in June, 1940 
—Worked for the Coronado Corporation as a 
cycling plant operator from June, 1940, to Sep- 
tember, 1941, when he returned to the Univer- 
sity of Texas to work toward his masters degree 
in chemical engineering—For the last year he 
has also helped design much equipment for the 
new Chemical Engineering Building at the Uni- 
versity. 





100 Ib. per sq. in. at the prevailing tem- 
perature, and mixed with 900 mols of 
an inert gas* are placed in a closed ves- 
sel under pressure of 100 Ib. per sq. in., 
how many mols of B are absorbed by 
the liquid? 

At equilibrium: 


PX=p, = p2= ty 
Where: 
P = vapor pressure of pure compon- 
ent B, 


X = mol fraction of B in liquid at 
equilibrium, 

P; — vapor pressure of B in solution 
with A, 

P. — partial pressure of B in gas, 

7 — total pressure, and 

y = mol fraction of B in gas at 
equilibrium. 

If P = 100 Ib. per sq. in. 

X = ? unknown 

Z = ? unknown = mols of B ab- 
sorbed by A, 


*By inert gas is meant a gas having a vapor pressure 
so large that a negligible amount will be absorbed. 


THE 








Then: 
Z 
al Z + 100 ome 
100 —Z 
(100 — Z) + 900 
Substituting: 
100Z —__—- 100 (100 —Z) 
Z+100  (100—Z) + 900 
100(Z) (100—Z) + (900) (100) (Z) 


Z (100) (100—Z) +- (10,000) (100—Z) 


90,000 (Z) =1,000,000—10,000(Z) 
100,000 (Z) =1,000,000 
Z—10 mols of B absorbed by A 

Often in the petroleum industry it is 
necessary to calculate the quantities of 
the different hydrocarbon fractions that 
condense under specific conditions of 
temperature and pressure in the presence 
of other hydrocarbons, and, likewise, 
the quantities of these same fractions 
that would weather under other condi- 
tions of operation. Just such calcula- 
tions of condensation are really again 
merely calculations of absorption using 
the two fundamental laws mentioned 
previously. 


Liquid Phase Composition 


If a mixture of hydrocarbons of the 
composition shown in Table 1 is placed 
under a pressure of 315 Ib. per sq. in. 
abs. at 90°F., what will be the composi- 
tion of the liquid phase? 

Let: 

a == absolute pressure, 

P = vapor pressure of pure com- 
ponent, 

Z = mols of component in liquid, 

N = total number of mols con- 
densed, and 

Z/n = X_, = mol fraction in liquid. 

From Raoult’s and Dalton’s laws: 

X,P = Y, 





N=Z,+2Z,+Z,..... +Z, 

2?/N = 

(total mols of component — Z) z 
— (100—N)—™ 

N/(100—N) = 


ZP/ (total mols of component — Z) + 
Z,(4150) 
315 (62.43—Z,) 


N/(100—N) = 
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OTH mathematical calculations 
and practical tests* prove that the 
bursting stresses in an elbow are great- 
est at the crotch or inner wall. That’s 
why a special process is employed in 
producing WeldELLS which provides 
extra metal in this region of greatest 
stress as pointed out above. It is the 
nearest possible approach to the “One 
Hoss Shay” ideal of absolutely uniform 
strength throughout. 


New York Office: 50 Church Street ® 
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REINFORCED 
HERE 
































It's the difference between RIGHT and WRONG 
—this “selective” reinforcement 


And it’s also one more example of 
the length to which we have gone in 
producing WeldELLS to follow sound 
engineering considerations—considera- 
tions which mark the difference be- 
tween right and nearly right. 

An extra value, this—and opposite 
are listed other extra-value features 
that are combined in no other fittings 
for pipe welding. Yet: WeldELLS 


cost no more! 


TAYLOR FORGE & PIPE WORKS, General Offices & Works: Chicago, P. O. Box 485 
Philadelphia Office: Broad Street Station Bldg. 











WeldELLS 


have everything— 


No other fittings for pipe welding 
combine the features found in 
WeldELL. In addition to that 
described, they include: 

> Seamless—greater strength and 
uniformity. 

> Tangents—keep weld away from 
zone of highest stress—simplify 
lining up. 

® Precision quarter-marked end— 
simplify layout and help insure 
accuracy. 

> Permanent and complete identi- 
fication marking—saves time and 
climinates errors in shop and field. 
p> Wall thickness never less than 
specification minimum—ass ur cs 
full strength and long life. 

® Machine tool beveled ends— 
provides best welding surface and 
zecurate bevel and land. 

& The most complete line of Weld- 
ing Fittings and Forged Steel 
Flanges in the world—insures 
complete service and undivided 
responsibility. 











* The amount by which stress is greater at the 
crotch in a fitting having uniform wall thick 
ness depends only on its radius Mathematical 


analysis (specifically the Lorenz formula) shows 
the stress at the crotch to be 


4 
pr (2R -r) 
Ss ; a — 
2t (R -r) 
Where § Bursting stress, lbs. per sq. in. 
p = Internal pressure, Ibs. per sq. in. 
r 2 inside diameter of fitting (O.D 


if Barlow's formula is desired). 
t Wall thickness in inches. 


R Center line radius of fitting, inches 

Numerous tests by the Research Division of 

Taylor Forge show the formula given above to 
be somewhat on the conservative side 
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@ You’ve seen charts of the circulatory system of the body, haven’t you, show- 
ing how the blood circulates through the entire network of arteries and veins? 
Roughly, that’s how your Utility Electric Power supply functions—a great net- 
work of arteries and veins supplying vital power for war industry. Similarly, the 
pipeline industry is a veritable network of arteries, conveying precious oil and 
gasoline to important sources of supply. Combined, these two industries form 
the lifeline of industrial and mechanized America. Each is doing everything 
possible to hasten the victory that is sure to come. Working hand in hand, we'll 
keep the power and the oil flowing! 








SAFEGUARD YOUR MOTORS! 


@ Establish a dated maintenance 
schedule. 


@ Check clearance, bearings, con- 
tact fingers, control equipment, 
and oil in distribution trans- 
former. 


@ Check air gap and varnish coils. 


@ Keep worn-out parts for ex- 
change on new purchases. 





10 Utility. Electiic Fewer / 


PETROLEUM ro) aoe gh ah lS. 


SO aapenneemereeastssnenasmanmaeaaes mosnestonisies = simntetasias 





























is merely a cylinder literally filled with 








High-pressure absorber installation in South Texas cycling plant 





















(3.17) Z, 
62.43—Z, 
Z,(725) 


yn = 315(9.14—Z,) 
(2.3)Z, 
(9.14—Z,) 
Z, (155) 
a ii ae 
(0.492) Z, 
Wai—Ly 
| - Z,(59) 
my (eee 315 (2.03—Z,) 
(0.187) Z, 


(2.03—Z,) 
_ 25(43) 


N/(100—-N)= —475(3.81—Z,) 
(0.137) Z, 


(3.81 — Zs) 

i 1\— Z, (8.20) - 
N/(O—N)= 35514822.) 
(0.026) Z, 

(4.82—Z,) 

Different values of N are assumed, as 
in Table 2, and the proper solution of 
the problem is obtained when N exactly 
or very nearly equals the sum of Z,—Z,, 
as when N = 11.5, =Zn = 11.512 

In this problem, therefore, the follow- 
ing quantities of the fractions shown 
will be condensed: 

Methane, CH,, 0.610/62.43 

-0.0098; 0.0098 kK 1000.98 percent. 

Ethane, C,H,, 0.489/9.14—0.0536; 
0.0536 X 100=5.36 percent. 

Propane, C,,H,, 3.71/17.77 = 0.209; 
0.209 X 100—20.9 percent. 
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Isobutane, C,H,,, 0.833/2.03 
— 0.410; 0.410 100—41.0 percent. 

Butane, C,H,,, 1.85/3.81— 0.486; 
0.486 < 100—48.6 percent. 

Pentanes plus, C,H,., 4.02/4.82 
=0.834; 0.834 100—83.4 percent. 

If the total quantity of the gas is 
known, the number of cu. ft. of the 
different fractions condensing can be 
readily calculated and the number of 
gallons computed therefrom. This prob- 
lem gives a very good illustration of a 
more practical use of calculations on ab- 
sorption. 


Types of Absorbers 


Such principles as used in the two 
problems given are the basis for calcula- 
tions concerning absorber design and 
operation. Before taking up the calcula- 
tions on design and operation, it is best 
that something be said of the different 
types of absorbers and their construc- 
tion. 

One of the first types used and pos- 
sibly the simplest and least expensive to 
construct is the filled type column. This 


junk, pieces of broken brick, steel shav- 
ings, pieces of scrap iron, stone, and 
gravel to expose a large surface for min- 
eral seal oil to come in intimate contact 
with the gas flowing from bottom to 
top. This type of absorber has the ad- 
vantage of a small pressure drop through 
it, but also the serious disadvantage of 
channeling. Due to settling of the ma- 
terial with which the towers are filled 
there is a lack of proper distribution of 
the oil and gas. This disadvantage of 
channeling was remedied slightly by re- 
ducing the diameter and increasing the 
height. 

A decided improvement over the 
filled type absorber was made by the use 
of wooden grids in the towers instead of 
junk. The area open to fluid flow was 
increased and there was less channeling. 
Some of these grids were made of red- 
wood, some of cypress, and some of 
common pine. Unfortunately, however, 
the packing was found to have a short 
life; it would break from one cause or 
another and usually lodge in the fat oil 
pump suctions, plugging the lines and 
increasing pressure drops. 

Another type of absorber used was 
the spiral—tile absorber. The Raschig 
ring was used as the packing. The rings 
were not arranged in the tower but just 
dumped in. Channeling was further re- 
duced due to the rings having a diam- 
eter equal to their length. Still another 
type of packing was the vitrified tile 
packing. These tile were 3 to 4 in. in 
diameter and length; passing lengthwise 
through the tile were several peripheral 
passages to give a whirling motion to 
the gas and oil. 


Plate Type Absorbers 


Packed towers are not used exten- 
sively now in refineries and gasoline 
plants, but have been replaced by plate 
type columns. The plate type column 
is merely a column containing a number 
of superimposed sections separated by 
plates, the plates being so constructed 
that the vapor passing through them 
comes into intimate contact with the 
liquid on the plates. The liquid on a 
plate is discharged onto the plate below 
by means of downpipes, and the vapor 
passes upward through the plates, 


(Continued on Page 62) 





Gas 
Methane and air 
Ethane 
Propane 
Isobutane 
N-butane 
Pentanes 


Total 





TABLE | 
Composition of gas 


Vapor pressure 





Mols at 90° F. 
62.43 4150 
9.14 725 
17.77 155 
2.03 59 
3.81 43 
4.82 82 
100.00 




















TO EXECUTIVES: 


NOW YOU CAN HELP 


The Treasury’s decision 
to increase the limitations 
on the F and G Bonds 
resulted from numerous 

requests by purchasers who asked the 
Opportunity to put more money into 
the war program. 


This is not a new Bond issue 
and not a new series of War Bonds. 
Thousands of individuals, corpora- 
tions, labor unions, and other organi- 
zations have this year already pur- 
chased $50,000 of Series F and G 
Bonds, the old limit. Under the new 
regulations, however, these Bond 
holders will be permitted to make 
additional purchases of $50,000 in 
the remaining months of the year. 
The new limitation on holdings of 
$100,000 in any one calendar year in 
either Series F or G, or in both series 
combined, is on the cost price, not on 
the maturity value. 


Save With... 


Series F and G Bonds are intended 
primarily for larger investors and may 
be registered in the names of fiduci- 
aries, corporations, labor unions and 
other groups, as well as in the names 
of individuals. 


The Series F Bond is a 12-year 
appreciation Bond, issued on a dis- 
count basis at 74 percent of maturity 
value. If held to maturity, 12 years 
from the date of issue, the Bond draws 
interest equivalent to 2.53 percent a 
year; computed on the purchase price, 
compounded semiannually. 


The Series G Bond is a 12-year cur- 
rent income Bond issued at par, and 
draws interest of 2.5 percent a year, 
paid semiannually by Treasury check. 


Don’t delay—your “fighting dollars” 
are needed now. Your bank or post 


office has full details. 











This space is a contribution to America’s All-Out War Program by THE PETROLEUM ENGINEER 
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Gaso Fig. 1743 


156 to 578 Bbls. per hour 


WHAT HAS A GASO IN KANSAS 
TO DO WITH A BATTLE IN AFRICA? 


Just this: In modern warfare, petroleum is the 


lifeblood of the military machine and transpor- 
tation its arteries. .. Every day thousands of 
Gaso Pumps help to speed millions of barrels 
of petroleum through pipelines to their destina- 
tion. . . Because pipelines require no railroad 
equipment, they release for military use the 
vital transportation facilities that would other- 


wise be required... And because the pumps are 
GASOS, with fewer and longer-wearing parts, 
each helps to conserve our national supply of 
critical materials....Gaso Pump & Burner Mig. 
Co., 902 E. First Street, Tulsa, Oklahoma. Export 
Office: 149 Broadway, New York. Houston: 5716 
Buffalo Speedway. Los Angeles: Service Oil 
Field Supply Co., 5333 S. Riverside Drive. 


ASO PUMPS 


for every oil 


ndustry need 


















(Continued from Page 59) 


through the liquid, to the next higher 
plate in the column, and so on. 

As there are different types of pack- 
ing for packed columns there are like- 
wise different designs of plates for plate 
columns. The simplest of these is the 
perforated plate. This type consists of 
plates with a large number of holes 
through which the gas may pass up- 
ward and the usual vaporsealed down 
pipe on each plate to maintain a liquid 
level and to allow passage of the liquid 
to the plate below. The gas passes up- 
ward through the holes, preventing the 
liquid from coming through. The liquid 
passes through the down pipe on the side 
opposite the point at which it was intro- 
duced to the plate. This type of plate is 
efficient if the holes are very small and 
very close together. The gas velocity 
must be sufficiently high so that the 
pressure at each tray exceeds the static 
head on the tray, in order to prevent the 
liquid from passing downward through 
the vapor holes. If the velocity is too 
great, however, the vapor tends to lift 
the liquid from the plate and destroy 
the intimate contact between vapor and 
liquid that is essential to. maximum efh- 
ciency of the plate. Another difficulty, 
particularly in columns of large diam- 
eter, is that liquid collects at the lower 
part of the plate if the plate is not hori- 
zontal. The vapor will tend to pass in 
large volumes through the holes in the 
higher part of the plate, where the liquid 
head is less, resulting in poor contact. 


Bubble Tower 


The next step toward better plate de- 
sign involved the use of a liquid seal on 
the plate. Liquid-tight rings were placed 
around the holes of the plate thus pre- 
venting the liquid level from getting 
lower than the top of this seal. Covers 
were then placed on the rings, thus 
forcing the gas to descend below the 
liquid level and bubble up through the 
liquid. This type of plate was found to 
be much more efficient because of the 
more intimate contact obtained by bub- 
bling the vapor through the oil. It is 
from this action that the bubble tower 
derives its name. 

The efficiency of the bubble plate was 
enhanced by cutting numerous slots in 
the shape of a parallelogram in the cir- 
cumference of the bubble caps, the top 
portion of the slot being smaller than 
the lower portion. The more deformed 
in shape the bubble passing through the 
liquid, the greater will be the exposed 
surface in contact with the oil, and the 
greater the efhciency. A number of dif- 
ferent type slots including round and 
square holes, have been employed in dif- 
ferent types of design. Very little dif- 
ference in efficiency has been recorded, as 
all attain practically the same end; 
namely, the forming of a large contact 
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High-pressure absorbers, two of which 
operate at 1500-Ib. pressure and two 
at 2000-Ib. pressure 


FFF FEE EE EE EEE EOE I LD LLP DD PP 


surface between the liquid and the va- 
por. 


Efficiency 


The bubble column is the most eff- 
cient of the various types of absorption 
columns. In fact, it is used almost ex- 
clusively in gasoline plants and refiner- 
ies today. Attempts have been made to 
increase the efficiency of this type col- 
umn by increasing the depth of liquid 
on the plate. This increase in depth, of 
course, gives a longer period of contact 
between gas and liquid, and equilibrium 
on the plate is more nearly approached. 
It has been shown, however, that when 
a bubble emerges from an opening into a 
liquid, the vapor near the surface of the 
bubble reaches equilibrium with the 
liquid almost instantaneously, and the 
vapor in the interior of the bubble, not 
being in contact with the licuid, does 
not come into equilibrium with the 
liquid, except by diffusion of the vapor 
from the surface of the bubble. When 
a bubble is introduced into a liquid, it 
immediately assumes a spherical shape 
and, if allowed to rise through the liquid 
untouched, very little further reaction 
will occur. As the rate of diffusion of 
the vapor in the bubble is slow in com- 
parison with the time of contact of the 
vapor and the liquid, an excess depth of 
liquid is of no material aid in increasing 





plate efficiency if the bubbles are allowed 
to rise through the liquid undisturbed. 
It can readily be seen, however, that if 
at any point or points in its passage, the 
bubble is deformed or broken, a fresh 
portion of the vapor is thereby brought 
into contact with the oil at the surface 
of the bubble, and equilibrium between 
an additional amount of the vapor and 
the oil will result. Consequently, if the 
efficiency of a column is to be appreci- 
ably increased by an increase in depth of 
liquid, it is necessary to supply a means 
of further deforming the bubbles as 
they pass upward through the liquid. 

It has been shown by frequent tests 
that the higher the vapor velocity, the 
greater the efficiency of a bubble plate 
column due to the increased deforma- 
tion of the bubbles. Efficiency increases 
to a certain point, then begins to de- 
crease due to the excessive quantities of 
the liquid being forced off the plate and 
the area of contact consequently being 
reduced. Practically, this point is that 
at which the liquid is carried from one 
tray to the one above. 

The pressure drop between any two 
plates of a column depend; on three fac- 
tors and is the sum of the pressure drops 
caused by these three factors: depth of 
liquid on the plate, velocity of the gas 
through the cap slots, and friction of 
the vapor passing through the slots and 
liquid. 

Pressure Drop 


The pressure drop due to friction is 
negligible when the velo “ity of the gas 
through a slot is less thin 100 ft. per 
sec.; inasmuch as the us ial velocity is 
about 14 to 20 ft. per sec., the friction 
is not considered in pressure drop calcu- 
lations. The pressure drop due to the 
cap slot velocity is calculated by use of 
the velocity head equation: 

V=cyV2gh 

Where: 

V = velocity in ft. per sec., 

¢ = constant with an average value 

of 0.30, 
g — acceleration due to gravity 
(32.2 ft. per sec.) , and 

h = static head in ft. of gas. 

In determining the static head of the 
liquid on the plate, it must be remem- 
bered that the total depth of liquid is 
not the effective head. The effective 
head is the distance from the center of 
pressure of the cap slots to the surface 
of the liquid. To calculate the pressure 
drop due to the head of liquid, multiply 





N N Z, :. 
100 —N- 

12 0.136 0.638 0.510 

11.50 0.130 0.610 0.489 

10 0.111 0.522 0.421 





TABLE 2 


3.85 0.854 1.90 4.05 11.802 
3.71 0.833 1.85 4.02 11.512 
i se > 1.76 3.91 10.638 


Z, Z, Z, XZ=N 


o > 
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i —— 
PRODUCTS ARE 


* DESIGNED to RAISE 
* OPERATING STANDARDS and 
x LOWER YOUR COSTS 





High Operating Efficiencies 
and Low Maintenance Costs 


More steam per dollar of investment— 
because Vogt steam generating equip- 
ment is designed and built to fit in with 
J specific operating conditions. Vogt 
boilers are available in bent tube types 
and straight tube, forged steel sectional 
header types for solid. liquid, or gaseous 
fuels, as desired. Three-drum types 
can be supplied to fit any conditions of 
restricted installation space. 


Vogt 


Yad ie OW OI Ot Oly td 


For Oil Refineries, Chemical Plants, 
Power Plants and Related Industries 


Drop Forged for Safety and Economy 
under the Most Trying Conditions i 


Valves, Fittings and Flanges by Vogt—the 
choice of operating men everywhere for safe 
and sure regulation of the high pressure and 
high temperature liquids and gases used in 

modern process work. 


LOUISVILLE, KENTUCKY 
Vogt has every facility for the fabrication of stills, towers. NEW YORK + PHILADELPHIA + CLEVELAND + CHICA 
continuous rotary filters, filter presses, oil chilling machines, 
heat exchangers, etc., and these products are serving the 
petroleum industry around the world. 


Meeting the Demands for Operating Security HENRY VOGT MACHINE CO. 





To Combat Corrosion and Product Contamination Steps Tonnage Up and Costs Down 


Process equipment made from special metals and alloys for Our experience of more than 50 years in building profit-mak- 
the exacting service of the chemical plant is fabricated in ing ice and refrigerating machinery is at your command. We 
cour modern shops for many of the well known chemical make complete units for ice and cold storage plants, packing 
companies. plants, dairies, breweries, chemical plants, oil refineries, etc. 
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TABLE 3 
Capacity, 1000 cu. ft. of gas or vapor per bubble cap per 24 hr. of continuous operation 
Gal. of oil Density of vapor or gas, lb. per actual cu. ft. 
circulating 
per M. 
cu, ft. 0.02 0.06 0.10 0.20 0.40 0.60 0.80 1.0 2.0 4.0 6.0 
30 170 155 145 130 115 105 97 90 76 63 | 55 
35 155 150 130 120 105 95 | 87 80 70 57 50 
40 145 130 120 110 96 87 80 74 63 52 46 
45 135 120 110 100 90 80 75 69 59 48 42 
dO 125 110 105 95 8&3 res) 70 64 55 45 40 
55 115 105 7 90 78 71 65 60 52 42 37 
60 110 100 93 84 76 67 62 7 48 40 35 
65 105 95 88 80 70 64 59 4 46 38 33 
70 100 90 84 76 67 61 56 2 44 36 32 
75 5 85 80 73 64 58 o4 49 42 35 30 
80 92 82 77 70 62 5) 51 47 40 33 29 
85 88 80 74 67 60 4 49 45 39 33 28 
90 85 76 72 65 57 2 47 44 38 31 27 
95 82 73 69 63 5d 0 46 42 | 37 30 26 
100 80 71 67 60 53 48 44 41 | 35 29 25 
125 69 62 58 52 46 42 38 36 30 25 22 
150 61 55 51 47 41 37 34 32 27 22 19 
175 55 50 46 42 37 33 31 29 24 20 17 
200 50 45 43 39 34 $1 28 26 22 18 16 
250 44 40 37 34 30 27 24 23 19 16 14 
300 39 35 33 30 26 24 22 20 17 14 12 
350 35 32 30 27 24 22 20) 18 16 13 
400 32 29 27 25 22 20) 18 17 14 12 








the effective depth times the density of 
the liquid. 

If, after considering the pressure drop 
due to the liquid head, it is found desir- 
able to have a 1.60-lb. pressure drop due 
to the velocity head through an absorber 
having 16 trays the allowable velocity 
is calculated as follows: 

P (through tower) = 1.60 lb. 

1.60/16 = 0.10 lb. per plate 

V = 0.30) 2gh 

Using a molecular weight of 30 for 
the gas passing and assuming atmos- 
pheric conditions: 

30/380 = 0.079 lb. per cu. ft. (den- 
sity of gas at 14.67 lb. per 
sq. in. atmospheric pres- 
sure and 60°F.) 

L = 0.10/0.079 & 144 = 182 

V = 0.30 (64.4) X 182 

V = 0.30 & 108 = 32.40 ft. per sec. 

The cap velocity of 32.40 ft. per sec. 
will give a pressure drop of 0.10 lb. per 
plate when passing a gas of a molecular 
weight of 30 and under atmospheric 
pressure and 60°F. When using that 
temperature, the figure 380 is used, but 
if 32°F. were used, 359 would be sub- 
stituted as has been previously brought 
out. 

Making the same calculation when 
operating under a pressure of 30 Ib. per 
sq. in. gauge and an average tempera- 
ture of 85°F.: 

30/380 = 0.079 Ib. per std. cu. ft., 


as above. 
0.079 (460-60) ,, (14.6730) 
(460+85) (14.67) 


= 0.079 520/545 & 44.67 /14.67 
= 0.23 Ib. per actual cu. ft. 

h = 0.10/0.23 K 144=62.6 

V = 0.30 \/ 64.4 X 62.6 

V = 19.05 ft. per sec. 

The calculation of bubble tower 
capacity is an important item in the de- 
sign and operation of this type tower. 
The capacity is dependent principally 
upon several factors, among which are: 
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distance between trays or plates, molec- 
ular weight of the gas or composite va- 
por mixture being treated or processed, 
and the absolute operating pressure. 

The greater the distance between 
plates, the greater the capacity of the 
tower. Consequently, if the distance is 
made greater the diameter of the shell 
can be made smaller; but there is no 
saving in the cost of construction, as 
the increased tray space necessitates a 
higher tower. It has been found from 
experience in gasoline plants that 18 in. 
is the most economical spacing. 

The molecular weight of a gas 1s a 
way of expressing its relative density. 
Thus, as the molecular weight increases, 
the shell and cap velocity must decrease; 
that is, a tower will process a greater 
quantity of gas having a molecular 
weight of 30, such as natural gas, than 
of one having a molecular weight of 
123. 


The third factor influencing absorber 
capacity is absolute operating pressure. 
Absolute pressure determines the den- 
sity of gas; therefore, with an increase 
in absorber pressure, the allowable shell 
and cap velocity must decrease. Inas- 
much as allowable velocity varies in- 
versely as the square root instead of the 
first power of a change in density, an 
increase in pressure actually increases 
the weight capacity of the tower even 
though the volume capacity decreases. 
In other words, if 20 lb. of a gas at a 
pressure of 16 lb. per sq. in. can be 
processed in a given length of time, 40 
lb. can be processed at 64 Ib. per sq. in. 
in the same interval of time. 


Velocity 
In bubble towers, the allowable shell 


velocity is 2 ft. per sec. at atmospheric 
pressure and 18-in. tray spacing for a 
fluid of a molecular weight of 125. This 
velocity varies inversely as the ratio of 
the square root of the molecular weights 
and also as the ratio of the square root 





of the absolute operating pressures. 

Consequently: (allowable velocity of 
a gas having a molecular weight of 30) 

2X V125/\/30 = 2 X 11.2/5.48 
= 2 X 2.04 = 4.08 ft. per sec. 

4.08 0.80 (factor of safety) = 
3.26 ft. per sec. at atmospheric pressure, 
or, at 30-lb. gauge: 

3.26 X V15/\/45 = 3.26 X 0.577 

= 188 

Now from the known allowable shell 
velocity the capacity in cu. ft. per 24 
hr. can be calculated for any tower of 
known inside diameter. For example, 
calculate the capacity of a 32-in. ID. 
absorber, treating gas of a molecular 
weight of 30 and at a pressure of 45 lb. 
per sq. in. abs. 

mr” = 3.1416 & 256 = 804 sq. in. 

804/144 = 5.58 sq. ft. cross-section- 
al area. 

5.58 & 3.26 = 18.2 std. cu. ft. per 
sec. 

18.2 86,400 (sec. per 24 hr.) 

= 1,572,500 std. cu. ft. per 24 hr. 

At 45 lb. per sq. in. abs. pressure: 

Allowable velocity—=3.26 & 15/45 
=1.88 ft. per sec. 

1.88 X 5.58 *& 86,400 = 906,000 
actual cu. ft. per 24 hr. 

906,000 X 45/15 = 2,720,000 std. 
cu. ft. per 24 hr. 

Consequently, for a 60-in. absorber 
treating gas under the same condition: 

3.1416 X 900 = 2830; 2830/144 

- 19.7 sq. ft. cross-sectional area. 

19.7 K 1.88 & 86,400 = 3,200,000 
actual cu. ft. per 24 hr. 

3,200,000 K 45/15 = 
std. cu. ft. per 24 hr. 

Heretofore, nothing has been said 
about the variation of bubble tower 
capacities as related to liquid circulation. 
This can be more readily seen in Table 3. 


9,600,000 


In Table 3, the capacities are given in 
1000 actual cu. ft. per cap per 24 hr. 
The cross-sectional area of the cap open 
to flow to the gas or vapor is approx- 
imately 7 sq. in. The nominal number of 
caps in towers of different diameters is 
as follows: 


Diameter of No. of 
tower, im. caps 
24 6 

32 12 

40 16 

48 26 

60 40 

72 58 

84 80 

96 105 
108 129 
120 160 


It can readily be seen that as the cross- 
sectional area of the cap used is de- 
creased or increased, the number of caps 
in any given diameter of tower will in- 
crease or decrease. It can further be seen 
that by the above, the correctness of the 
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diameter of any tower can be deter- 
mined. 

The following example is given to 
explain more fully the use of Table 3: 

Gas capacity = 18,000,000 std. cu. 
ft. per 24 hr. 

Gas mol. wt. = 30 

Operating press. = 30 lb. gauge (45 
lb. abs.) 

Gal. of oil per 1000 actual cu. ft. of 
gas being circulated = 100 

Calculate the absorber capacity 
needed: 

(18,000,000) (45/15) = 6,000,000 
actual cu. ft. per 24 hr. 

Gas density 30/380 = 0.079 Ib. per 
std. cu. ft. 


0.079 X 45/15 = 0.237 Ib. per ac- 
tual cu. ft. 

In Table 3, it will be noted that for 
100 gal. of oil circulated, the capacities 
per bubble cap for densities of 0.20 and 
0.40 are 60,000 and 53,000 cu. ft., re- 
spectively. From this, it is apparent that 
each cap under the above conditions will 
have a capacity of approximately 58,000 
actual cu. ft. of gas or vapor per 24 hr. 


Therefore, 6,000,000/58,000 = 104 
caps required to handle the amount of 
gas. 

Consequently: 

One 96-in. unit having 105 caps, or 
two 72-in. units each having 58 caps 
would serve; however, the first would 
be more economical from the standpoint 
of first cost. 


It seems unnecessary to say that the 
oil circulation of a gasoline plant is one 
of its most important factors and should 
be determined as accurately as possible. 
The formula to determine this circula- 
tion of oil is: 

Oil rate, gal. per min. = A X M X 
V. P./(18 X P.) 

Where: 

M = number of 1000 cu. ft. of gas to 
be treated per day, 

V. P. = Vapor pressure, lb. per sq. in. 
abs., of isopentane, at the temperature 
of the fat oil leaving the absorber, 


P = Abs. outlet absorber pressure, lb. 
per sq. in., and 

A = Absorption factor, 1.40 for a 
16-plate absorber and 1.60 for a 12- 
plate unit. 


By using the above formula it is pos- 
sible to determine the oil rate for any 
given set of conditions. At the same 
time, it must be borne in mind that for 
each percentage saturation of the fat 
oil, there is an increase in the tempera- 
ture of the lean oil. In other words, for 
a fat oil saturation of 4.0 percent, its 
temperature would be 10°F. higher than 
that of the lean oil entering the absorber. 
The vapor pressure of isopentane used in 
the above formula would be its vapor 
pressure at the latter temperature. If the 
gas analysis shows none of this constitu- 
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ent, it is satisfactory to use the vapor 
pressure of the pure pentane fraction in 
the formula. 

To calculate the fat oil saturation, the 
following formula is useful: 


Percent fat oil saturation 


Gal. gasoline produced per day 400~. 





Lean oil circulation, gal. per day 
gasoline produced 


In the design of bubble towers one of 
the most important determinations is 
the number of trays to use. This is done 
by the use of the equilibrium curve of 
the gas and liquid absorbent and the 
straight line material balance curve.’ 
(Fig. 1.) 

The equation of the material balance 
curve is: 

G(Y —Y,) = L(x —x,) 

Where: 

G = mols of solute-free gas 

L = mols of liquid absorbent 
Y, = concentration of outgoing gas 
as mols of solute per mol of 
solute-free gas 
Y = concentration of gas at any 
point in tower as mols of solute 
per mol of solute-free gas 

X, = concentration of incoming liq- 

uid as mols of solute per mol 


of absorbent 





1Principles of Chemical Engineering, by Walker, 


Lewis, McAdams, and Gilliland, 1937, p. 462. 
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X = concentration of liquid at same 
point Y is taken as mols of 
solute per mol of solute-free ab- 
sorbent. 

This equation is easily understood if 
it is remembered that for every mol of 
solute absorbed the gas has to give up 
one mol, 

The equilibrium curve, Y in mols per 
mol plotted against X in mols per mol, 
is obtained either by calculating points 
on the curve or by experimentation. In 
some cases the curve can be calculated 
by the use of the following equation, 
which is derived from Dalton’s and 
Henry’s laws: 

_ HX 
 w—(H— r)X 
Derived as follows: 


p — Hx = zy 
but: 
aod : and v Y 
_ ea 1+Y 
then: 
HX _ 7wY 
1+X °° +#&«&14Y 
a HX 
~ w—(H — x) X 


The number of plates as found by this 
method are theoretical plates; that is, it 
is assumed that the contact between the 
liquid and gas on a plate is sufficiently 
good that the vapor and liquid leaving a 
plate are in equilibrium with each other. 

An example of plate determination is 
shown by Fig. 2. 

Where: 

Y, = concentration of incoming gas 
as mols of solute per mol of 
solute-free gas, 

Y, = concentration of outgoing gas 
in same units, 

X, = concentration of outgoing liq- 

uid as mols of solute per mol 

of solute-free liquid, and 

= concentration of incoming liq- 
uid as mols of solute per mol 
of solute-free liquid. 

Curve OH,F,D,B, is the equilibrium 
curve and IGECA is the straight line 
material balance curve. 

The slope of the straight line is L/G, 
or the liquid-gas ratio. Thus by inspec- 
tion it is seen that as the ratio becomes 
smaller, more plates are required to give 
the same absorption. In other words, if 
less liquid absorbent is used per mol of 
gas, more bubble plates must be used in 
the absorber and vice versa. 

Inasmuch as in actual practice the 
vapor does not come to equilibrium with 
the liquid on each plate, more than the 
theoretical number of plates determined 
are required. This inefficiency is some- 
what offset, however, by the concentra- 
tion gradient across the plate, a condi- 
tion that was neglected in the definition 
of a theoretical plate. This gradient aids 
the operation, however, by making it 
more nearly countercurrent. 
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MIDWEST WELDING FITTINGS SAVE TIME, IMPROVE THE DESIGN, AND REDUCE THE COST OF PIPING SYSTEMS 


LAP IS FORGED—by a special Midwegi 
process that simultaneously upsets the 
pipe and forms the lap. Tests have 
proved the superiority of this process 


STRESS RELIEVED—The metal in the lap 
is worked at a forging heat and then 
normalized to assure a uniform, close- 
grained structure. Photomicrographs 
show it frequently superior to the origi- 
nal pipe material. 






HEAVY LAP—Thickness of finished lap 
(after machining front and back) is 
always at least equal to pipe wall 
thickness. 


LARGE RADIUS FILLET—Assures more 
metal in the critical area of lap—where 
maximum total bending and shearing 
stresses occur. Advantages 3 and 4 are 
important factors in securing the great- 
est strength in the lap, 
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PHONOGRAPHIC FINISH—of lap face 
holds the gasket more securely. | 


SQUARE CORNER (instead of a round 
corner)—adds to lap strength but also 
eliminates pockets for accumulation of 
condensate and sediment that promote 
corrosion. 


©@ 


UNIFORM FLANGE BEARING—Back 
face of lap is carefully machined to as- 
sure the uniform flange bearing neces- 
sary to a satisfactory joint. 


TIME SAVED —in both welding and erec- 
tion because bolt holes need not be 
carefully lined up before welding. 


MACHINE BEVELED—The other end of 
the Stub End is accurately machined for 
easy welding. 


©© ® 


See Bulletin WF-41 for complete data on Midwest Lap- 
Joint Stub Ends ... and the other Midwest Welding Fittings 
that simplify and save on welded piping. 


MIDWEST PIPING & SUPPLY CO., Inc. 


co d St., St. Louis, M 


Sales Offices: H 
7 * Houston— 
Chicago—949 Marquette mate Bldg. « Tulsa—533 Mayo Bldg 


ew York (Eastern Diy; Los Angeles—520 Anderssen $ 
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Eby goose that lays the golden eggs 
is slowly being starved. American 
inventive genius, which has contributed 
so much to our industrial advancement, 
American industrial enterprise that 
amazes the world and makes America 
powerful and wealthy is, and has been 
for a decade, on short rations. Now, 
there is in contemplation, by those who 
may, further and more drastic curtail- 
ments of the vital stimulant for inven- 
tive effort and industrial enterprise in 
the development of new products for 
new industries and the expansion of old 
industries. Unless care and forethought 
be exercised, the decadence of malnutri- 
tion may soon be evident and artificial 
stimulation required to maintain con- 
tinued existence without advancement. 

American inventive genius and 
American industrial advancement are 
as Siamese twins—inseparable, one de- 
pendent for continued life upon the 
other, commingling the fluid of life to 
contribute each his respective share in 
the growth and power that American 
industry has become and must ‘remain 
if this nation is to continue to maintain 
its industrial prosperity and leadership. 
China and India have labor and re- 
sources in abundance. Many of their 
citizens are enterprising and ingenious. 
But there is lacking the incentive. Hu- 
man nature is not such as to exert itself 
without incentive; it is not such as to 
deprive itself of its comforts unless by 
so doing there is a possibility of greater 
comfort; it is not such as to gamble 
what wealth it has without hope of 
greater wealth, greater wealth commen- 
surate with the gamble taken. We 
Americans are human beings. As such 
we exert our efforts along the lines that 
offer personal advantages, just as all 
other human beings. 


Inventive genius and industrial en- 
terprise are not God-given gifts to 
Americans, to the exclusion of all oth- 
ers. It is a common heritage of the hu- 
man race. It has been brought forward 
and developed to a high degree in those 
countries in which the proper incentive 
exists and has existed for many years. 
Once the Russian people were given a 
like incentive, they turned from a dor- 
mant nation to a powerful, industrial- 
ized nation. For any country to become 
or remain a powerful industrial nation, 
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> To American invention and industrial enterprise it has 


been the great contributing factor 
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there must be an incentive to the people 
of the nation, as individuals, to exert 
themselves to acquire knowledge of in- 
dustrial arts and sciences, to extend the 
available knowledge, to risk personal 
comfort, wealth, and labor in carrying 
forward industry. 


Incentive in Personal Gain 


As a free people and a nation of free 
enterprise there is but one incentive to 
individuals to exert themselves in lines 
of endeavor that create wealth, such as 
industry. That incentive is personal 
gain, increased personal wealth. History 
adequately demonstrates this fact. Hon- 
or, position are not fructifying incen- 
tives. Wealth brings to a man a sense of 
security for himself and his dependents; 
it also brings position and power. Indus- 
try and trade have no other objective, no 
other purpose, and no other reason for 
existence but the creation of wealth, a 
greater abundance of the things desired 
by human beings. As that is so, the in- 
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dividual can be incited to exert himself 
in the expansion of old industries and 
the creation of new industries by the 
alluring prospect of greater personal 
wealth. 


Early in its history, England realized 
the necessity for increasing its trade and 
industry in order that it might become 
a powerful and wealthy nation. Then, 
as now, it was known that there are cer- 
tain emotions of man that can be ap- 
pealed to in order to incite men to exert 
their abilities and to sacrifice their time 
and efforts in acquiring knowledge, and 
to risk their earnings acquired by their 
labors in extending trade and industry. 
England tried to play upon man’s desire 
for honor and distinction. During the 
reign of Athelston (A. D. 925-94) 
England offered the distinguishing title 
of “thane” to anyone who would make 
three voyages in trade beyond the seas. 
It had little or no effect. Later, during 
the reign of William Rufus, a wiser gov- 
ernment appealed to man’s desire for 
personal wealth, and a most ingenious 
arrangement was devised—letters pat- 
ent by which the crown agreed to grant 
the exclusive privilege of carrying on a 
trade or industry within the realm to 
him who introduced a new trade or in- 
dustry into the realm. Trade and indus- 
try flourished, guilds and towns were 
formed for the purpose of engaging in 
trade and industry, people came from 
the continent to England to establish 
trades and industries known on the con- 
tinent but unknown to England. From 
then on England prospered. 


The system was ingenious as origi- 
nally conceived. The people were not de- 
prived of anything they had before, 
patents were only granted for new trades 
and industries introduced into England. 
There was no burden on the government 
because those who would procure a pat- 
ent must, at their own expense, estab- 
lish the trade or industry within the 
country. The charters under which 
America was colonized formed part of 
this system of granting letters patent. 

Trade and industry developed rapidly 
because the individual saw in the ex- 
clusive privilege a way in which he 
could enrich himself. He sought out 
new industries, new trades at great ex- 
pense to himself and established them in 
England on the chance that they would 
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EFORE billets can be converted into bullets, tanks, guns, ships, jeeps and other implements of war, 





the Steel Industry must have scrap metal to convert into billets. 


The Steel Industry has the productive capacity to furnish the complete requirements of our War 
Production Program. It cannot operate to its full capacity, however, due to the acute shortage of 
scrap which has already been the cause of limiting war production in many lines. 


The Petroleum Industry is one of the largest potential sources of scrap in America. As associates 
of the Steel Industry and of the Petroleum Industry, we ask your complete 








cooperation in the American Industries Salvage Committee’s Drive for scrap. 
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: . 3 : YOUR SCRAP 
will all help our fighting men achieve their goal of VICTORY. WNIO THE Viy/ 


Scrap will help us win—one pound of scrap helps make two pounds of 
fighting steel. Old nuts and bolts—discarded machinery —odd lengths of pipe 


THE NATIONAL SUPPLY COMPANY 


Executive Offices: Pittsburgh, Penna. - General Sales Office: Toledo, Ohio - Division Offices: Fort Worth, Texas; Tulsa, Okla.; 
Torrance, Calif. Export: The National Supply Corporation, 30 Rockefeller Plaza, New York, N. Y., U.S. A.; 
River Plate House, 12 South Place, London, E. C. 2, Limited Liability. 














be successful there. Many were not and 
great losses occurred. But the gamble 
was worth it, for those that did succeed 
were not be-deviled by cut-throat com- 
petition. They could procure a return 
of the money paid out and recompense 
in proportion to the effort expended and 
the risk taken. 


Today in all industrial countries this 
same system maintains, except that the 
grant of patents is limited to new and 
useful inventions in the industrial arts, 
and the grants, in the form of patents, 
are limited to a period of 17 years. Thus, 
the government says in effect, if you, 
by creative genius, devise something 
that is new, never been known before, 
and useful in the industrial arts, we will 
give you the right to stop all others 
from making, using, or selling the cre- 
ation of your genius for a period of 17 
years. What does it mean to the inven- 
tor? Simply this, if you exercise your 
creative ability, spend your time and 
your money that you have earned by 
your previous labors in developing your 
creation to a point where it is market- 
able, and then spend your money, time, 
and effort in procuring machinery, tools, 
and equipment for making the device, 
you shall not have any competition in 
the making, using, or selling of it for 
a period of 17 years. But when you have 
done all this and no one wants your cre- 
ation at the price you must receive, 
what then? Even a failure in creation 
and development, from which the indi- 
vidual alone suffers a loss, contributes 
to the betterment of industry; it closes 
a line of endeavor and provides the very 
valuable knowledge that the line of en- 
deavor does not advance industry. 


Financial Risk Involved 


There is a great risk in every under- 
taking of this kind. Some of our most 
valued industrial products required in- 
vestments of large sums before it even 
could be determined whether the prod- 
ucts would be the basis of successful 
businesses. General Electric Company 
gambled more than a million dollars in 
the development of Carboloy, the cen- 
tered tungsten tool steel. At one time, 
it was losing money at the rate of one 
thousand dollars a day on the develop- 
ment of this material. Let us assume 
that this material finally could not be 
used satisfactorily or that before it be- 
came a marketable product a better ma- 
terial was found for the same purpose. 
General Electric Company would have 
lost a million dollars. 


Instead it proves to be a great boon 
to our war effort. Without cost to the 
public or the government, we have an 
adequate supply of this most valuable 
material. Is not the General Electric 
Company entitled to regain the million 
dollars it invested in this material? Is it 
not entitled to a reasonable return in 
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addition in accordance with the risk it 
took in investing its capital in the devel- 
opment of this material? That risk was 
great, the amount of money necessary 
to make the metal a marketable product 
is evidence of the fact that the risk was 
great. Unless it can so regain its devel- 
opment expense from that which 
through its efforts it brought into be- 
ing, everlastingly to the benefit of this 
nation and its people, it would be fool- 
hardy for it to undertake development 
work; it could not do so and exist. Yet 
it does gamble because it believes that 
the government ‘through the patent 
grant will permit it to keep others from 
making what it creates and develops for 
a short period. 

There have been many, many failures 
in the creation and development of new 
industrial products. The cost of devel- 
oping and marketing even the simplest 
invention is such, and the number of 
hazards, unforeseeable hazards, that be- 
set such an undertaking are such as to 
make the gamble of time, ability, labor, 
and capital enormous. If there be no 
hope of reward commensurate with the 
difficulties and gamble; if after the de- 
velopment be completed, a competitor 
who undertook nothing in creation and 
development could copy the creation, 
make and sell it, no man, no group of 
men, no corporation, however large or 
wealthy could undertake the creation 
and development of new products. The 
incentive would be gone, invention and 
industrial development would die and 
industry would linger on the bones of 
the goose to hunger and languish in its 
misery. 


Patent System Contributes to 
Enterprise 


That the patent system has been the 
great contributing factor to American 
invention and industrial enterprise is 
not doubted by anyone familiar with it 
and its operation. President Wilson, in 
the “World’s Work,” January, 1913, 
“The New Freedom” on page 259 said, 
“The Treasury of America . . . depends 
upon the inventions of unknown men, 
upon the organization of unknown men, 
upon the ambitions of unknown men.” 
More recently, the present Commission- 
er of Patents, the Honorable Conway 
P. Coe, speaking at a hearing before the 
Temporary National Economic Com- 
mittee stated that “‘nearly every major 
industry in the United States . . . owes 
its existence to inventions once protect- 
ed by patents. In short, every industry 
in America... (is) beholden to pat- 
ents.” The chairman of this committee, 
Chairman O’Mahoney remarked, “‘The 
fact that patents are keystones in many 
very important industries has been 
brought home to us with great em- 
phasis. I doubt whether I had realized 
their significance as a primary force in 





the operaticns of the economic system.” 
Last December (December 12, 1941; 
Federal Register, December 17, 1941), 
President Roosevelt signed an order es- 
tablishing the National Patent Planning 
Commission. The preamble of this order 
states in part: ““Whereas, both Amer- 
ican industrial development and our 
people generally have greatly benefited 
by the products of American inventive 
genius.” 

There cannot be many who do 
not subscribe to these truths. But there 
may be many, and evidently there are 
those in positions of authority, who fail 
to realize certain very pertinent truths. 
American inventive genius, without ad- 
equate incentive would be sterile; Amer- 
ican inventive genius without industrial 
enterprise would be stillborn. Both co- 
operate to effect industrial advancement 
only because there is the prospect, in the 
event of success, of adequate recompense 
commensurate with the effort made and 
the risk taken; recompense in the ulti- 
mate end of industrial advancement— 
greater wealth. The patent system now 
provides that prospect. No other system 
has, as yet, been suggested that has that 
same prospect in so great a measure or 
with so little expense to the government 
and the people. 

An executive of one of America’s 
largest corporations, mindful of the im- 
petus given to business by patents, re- 
cently suggested to the writer that the 
patent system ought to be extended to 
include the grant of patents for reviving 
dormant industries. This suggestion is 
not inconsistent with the fundamental 
purpose of patents. To some extent, at 
least, the germ of a like idea may be 
found in the patent laws of England. In 
that country, any patent or publication 
that is more than 50 years old is not 
considered as pertinent prior art or 
knowledge in considering an application 
for patent. Thus, inferentially, it is 
recognized that it may be beneficial, 
through the patent system, to encourage 
the utilization of old, forgotten ideas, 
and so perhaps revivify old industries. 


Patent System Attacked 


Yet, during the last decade, there has 
been a consistent attack upon patents 
for inventions culminating in the recent 
adverse publicity, and in many instances 
unjust criticism of the part played by 
patents in agreements between Ameri- 
can and German concerns. These critics 
lose sight of the fact that Germans, as 
well as Englishmen and others of for- 
eign countries give to America knowl- 
edge of their development work only 
because of the patent system through 
which they may be recompensed for so 
doing. They lose sight of the fact that 
large, wealthy corporations can afford 
to pour large sums into consistent devel- 
opment work that benefits the entire 
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nation only because the patent system 
gives them hope of regaining their in- 
vestments in the event of success. They 
lose sight of the fact that it is only 
by virtue of the agreements with the 
German concerns, made possible by the 
inducement to the Germans offered by 
our patent system, that we obtained the 
germ of the ideas for tungsten carbide 
tool steel, artificial rubber, and many 
other important products. 

But the criticism has been severe and 
the pressure intense. It has found ex- 
pression heretofore in the antagonistic 
attitude the courts have taken with 
respect to patents. It is being expressed 
in congressional investigations and de- 
mands for changes in the patent law. 
Can it be these loud voices that lash in- 
dustry and attack the fructifying stim- 
ulant of industrial progress are the 
proverbial “red herring” drawn across 
the trail to divert attention from polit- 
ical blunders? Is it that America now 
suffers a rubber shortage because there 
are patents on the production of arti- 
ficial rubber, which never could com- 
pete with natural rubber, and agree- 
ments relating to them, or is it because 
the rubber countries have been lost to 
the Allied Nations and an adequate 
supply of natural rubber, in anticipa- 
tion of that loss, was not imported or 
developed in the rubber producing 
countries of South America? 

Or is there a deeper significance in 
the present severe attack upon the pat- 
ent system? Does it form a step in a 
plan for socialization of industrial re- 
search and development with ultimate 
governmental control over industry? 
Whether those who lead this attack 
upon patents are conscious of this trend 
or not, it is, definitely, a possible result. 
And, increasingly, the public is asking 
itself and each other these questions. 
Although the attack upon patents and 
the investigation of the patent system 
is being made on the basis of correcting 
abuses, the form it has taken is such as 
to cause thinking men to question the 
sincerity of purpose and look for a 
deeper meaning. 

There was nothing reprehensive about 
the agreements between American and 
German concerns prior to the time Ger- 
many became an enemy of this country. 
And, there was no need, once we were 
at war with Germany to attack such 
agreements. The government has and 
had the power to seize the German-held 
patents, and so control the use of the 
inventions as it saw fit. Are there not 
like agreements between American and 
English concerns? If, inherently, the 
agreements with concerns of a foreign 
country are reprehensible, they are alike 
reprehensible whether they are made 
with concerns of Germany or England. 
Why is additional power desired over 
patents held by domestic concerns? 
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Without any additional legislation, the 
government can make use of any pat- 
ented invention in whatever manner it 
sees fit in furtherance of the war effort. 
Why in seeking additional legislation for 
further and complete governmental 
control of patents are the facts dis- 
torted? The so-called Dzus patented 
“screw” is in reality a cowl fastener. 
The owner of the patent offered airplane 
producing companies a royalty free li- 
cense to make these fasteners for their 
own use for the duration. Can it then 
be, as stated, that the patent holds up 
the production of airplanes? Again, the 
Dzus Cowl Fastener is not the only cowl 
fastener on the market or in use for the 
same purpose. 


Abuses Minor 


Undoubtedly, there are certain rela- 
tively minor abuses of the patent grant 
that, if corrected, might well be of ben- 
efit. But if this be the purpose of the 
attack upon the patent system, it should 
be so stated; the abuses described and 
the desired correction explained. The 
severity and consistency of the attack 
is such that it is as illogical for one to 
think that is the purpose as it is for one 
to think that a pile driver is used to 
drive a carpet tack. The effects of the 
uncertainty caused by failure to specify 
the purpose, and the severity of the at- 
tack, result in conclusions being drawn 
that have an adverse effect on invention 
and development. It is not unusual to 
hear considered opinions to the effect 
that patents may be disregarded and in 
consequence, invention and develop- 
ment are not worth while. The effects 
of short rations for the goose during 
the last decade are being felt. Just re- 
cently the Commissioner of Patents 
testified that, because of the unfavor- 
able attitude towards patents, the num- 
ber of applications for patent is falling 
off. The people are beginning to believe 
that the chance of making money 
through inventions and patents is too 
remote. It appears certain that unless 
reason reigns, and soon, the goose is 
gone. 

Some indication may be had of the 
effect of destroying the inducement to 
the free exercise of creative genius from 
the attitude that exists with respect to 
inventions of a purely military charac- 
ter and for which the government is the 
only customer. To those who are ac- 
quainted with the conditions, there is 
little inducement to develop such inven- 
tions to the point of determining 
whether they are practicable or useful. 
For a patentee whose invention is used 
by the government, there is but one 
remedy. He may sue in the Court of 
Claims for reasonable compensation for 
the use by the government of his inven- 
tion. Thus, if the government decides 
to purchase the patented product from 





one other than the patentee, the patentee 
has for his efforts only an expensive 
law suit, one that may not be finally 
determined for many years. As no gov- 
ernment officer can settle a tort claim 
against the Government, there is no 
alternative but to sue if the right of 
compensation is to be determined. 


In addition, some branches of the 
government impose conditions on a 
patentee who seeks to supply the gov- 
ernment with his patented product that 
render the patent of little value. One 
such condition that is sometimes im- 
posed as a part of a contract to buy the 
patented article is that the government 
be given a free license under the patent 
so that on subsequent orders it may dis- 
regard the patent and if the article is 
supplied by a competitor the patentee 
even loses his right to sue in the Court 
of Claims for a reasonable compensa- 
tion. It must be obvious, therefore, if 
the device is such that the government 
is the sole user, the patentee must, on the 
first order, recoup his entire develop- 
ment expense plus whatever may be the 
reasonable value of the invention. This, 
of course, with the restrictions on per- 
missible profits in certain items, is im- 
possible. If the article has a commercial 
market, the patentee’s course is to avoid 
government orders if the condition is to 
be exacted. 


The result is that there exists among 
those acquainted with the situation, a 
lack of interest in developing products 
that are used exclusively by the govern- 
ment. It may be true, particularly in 
time of war, that individuals who do 
conceive of what they think may be 
useful military implements, may write 
a description of them and send the de- 
scription to the government. This is 
done to avoid the development expense 
and in the hope that if they be found 
useful, the individual will receive proper 
compensation. But such, other than in 
extraordinary cases, perhaps are of little 
use. What the government needs is not 
suggestions on paper, but practical 
working embodiments of the invention, 
something tangible that can be tried 
and tested under the conditions it is to 
operate. We are all familiar with the 
controversy that was waged over the 
relative merits of the Garand automatic 
rifle as compared with the Springfield 
rifle. This was with the rifles available 
for comparative tests. The Garand was 
finally accepted. Imagine the chance it 
would have had, if only sketches of it 
had been submitted. 


Must Depend on Individuals 


The government is in no position to 
peruse, much less originate, all the sug- 
gestions made. Even an inconceivably 
large staff of research workers would 
not be sufficient to develop all ideas to a 
point where comparative tests of work- 
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ing embodiments might be made. Given 
the proper incentive, the individuals 
who conceive the ideas will by them- 
selves, or with backing, do this very 
thing. The very fact that time, labor, 
and private capital are to be expended 
on the chance that the device will be 
successful is sufficient to insure a weed- 
ing out of the deadwood in the begin- 
ning, and the provision of adequate 
reward in the event of success will in- 
sure a fair chance for those of any 
promise. Additionally, there will be 
many units operating simultaneously on 
different ideas and not one as a govern- 
ment agency. 

If the incentive afforded by the pat- 
ent system be rendered impotent or de- 





stroyed, there can be but one result— 
industrial research by the government. 
Such a system must be enormously 
wasteful to be productive. It is rare 
indeed that anyone can determine 
whether a proposed machine or product 
will operate or can ever be made to 
operate successfully for the purpose in- 
tended. In consequence, if the promo- 
tion of an individual is determined by 
the success of such prognostications, the 
safest policy for such an individual to 
pursue is when in doubt, do nothing. If 
this be not the criterion for advance- 
ment, then every fantastic idea forms 
the basis for a research project. 

It is high time, and it should not be 
the too familiar cry of “‘too little, too 





late,” for American industry to bring 
out the facts and lay them, clearly, be- 
fore the American people. Let them see 
the forest and the trees, what they have 
and what they may get. The subject is 
too important to every individual and 
to the nation to be longer ignored by 
the general public. The people should 
and must be informed to avert hasty, 
ill-considered action. To this end, indus- 
try should make a united effort to bring 
the subject before the public in its true 
light. No unjust criticism of any indus- 
try or of any unit of any industry should 
be permitted to pass unchallenged. A 
constructive policy of public education 
should be undertaken. 
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Installing Boiler Blow-down Receiver and Piping 


by A C Mbright 


HEN boilers are employed for 

permanent or semi-permanent 
operation in a compressor plant, pump 
station, or on a drilling operation, the 
premises can be kept neat appearing by 
employing a definite layout system. To 
provide sufficient space beneath the 
boilers for adequate policing of the 
grounds, which may or may not be 
covered with chat or gravel, supports 
are provided for the stack end by using 
lengths of the most convenient size of 
pipe joined at the top with a short I- 
beam section solidly welded to the sup- 
porting pipes. The top side of the I- 
beam is cut to conform to the arc of the 
boiler for a snug and continuous con- 
tact. The supporting posts may be set 
in a concrete grouted hole to add stabil- 
ity to the boiler setting. To prevent 
frayed insulation on light wires, the 
cables are placed in underground con- 
duits with lamp standards and goose- 
necks placed so that maximum illumi- 
nation may be obtained. 

For blow-down facilities, each boiler 
may be equipped with standard blow- 
down valves and piping laid beneath the 
waist and running to the stack end, sup- 
ported on hangers attached to the I- 
beam sections, which are welded to the 
top of the supporting posts. The hangers 
for the blow-down piping may be made 
by using the most convenient U-bolt 
obtainable, attached to holes drilled in 
the flange of the I-beam section. In the 
accompanying illustration of the boiler 
setting, the blow-down pipes extend 
clear of the boiler area and lead to the 
ground by long bends, where they are 
laid in shallow trenches and covered 
with a layer of chat or gravel. At a dis- 
tance from the boilers, determined by 
available space and other obvious fac- 
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Boilers installed in compressor station with blow-down lines extending backward 
for easy bends to blow-down receiver 





tors, a blow-down receiver is situated 
that provides a factor of safety when 
blowing down the boilers at regular in- 
tervals for the removal of sludge ac- 
cumulating in the mud ring. 

A short, heavy cylindrical tank has 
its advantages as a blow-down receiver. 
Each end may be closed with light sheets 
of steel, which may be stiffened with a 
cross angle of iron welded to the sheets 
to prevent vibration and drumming 
when blowing down the boilers. Sup- 
porting lugs may be welded or riveted 
to the sides of the drum to carry the 
load when the unit is set horizontally on 
concrete cradles. A short nipple of 8- 
or 10-in. pipe is welded to the upper 
horizontal center of the drum and is 
fitted with a bolted flange for attaching 
the vapor stack, which elevates the 
steam and water vapor to a safe height 
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overhead. Draining the drum may be 
accomplished by a bull-plug closed 
collar welded to the lower part of the 
light drumhead, or a gate valve may be 
installed if more convenient. 
Connections for the individual boiler 
blow-down piping are made near the 
top of the drum through tangentially 
welded nipples having threaded ends for 
attaching connecting piping with lip or 
bolted unions. The connecting nozzles 
attached to the blow-down receiver at 
a tangent give the blow-down water, 
steam, and sludge a centrifugal motion 
inside the drum for effective separation 
so that a minimum quantity of blow- 
down will be vented to the air as vapor. 
The bulk of the water and the sludge 
remains in the receiver so that it may be 
drained to adequate disposal pits. 


p> 
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“PETROL AY bohd| 


Fant joeoateclion |, 
FROM STRIPPER WELLS 


Saving the cost of drilling new wells and making the 
most out of existing wells is made possible by the 
new “Petrol A” Pumps, which can be... 1, installed 
at low first cost...2, operated on minimum power 
...3, depended upon for uniform production and 
long, trouble-free life. 


“Petrol A” Pumps embody the attractive features of other 
Flupaco Pumps— 


1) Simplicity of design resulting in— 


2) Fewer parts and lower cost. 


Exclusive heat treatment for maximum hardness of one-piece 
barrel. 


b Precision finish for efficient production. 


“Petrol A” Pumps can be anchored to old liner barrels without 
pulling tubing. They can be made to run on 12” insert tubing. 
They are available in Top and Bottom Lock Types. 


“Petrol A” Rod Type Pumps are made of the finest selected alloy 
steel tube stock, heat treated in Fluid Packed’s automatic fur- 
naces and honed on special multiple-spindle precision machines. 


For all the advantages that you want in a stripper well pump—low 
first cost, low last cost, low per-barrel cost, uniform production and 
long life—investigate ‘Petrol A” for its many benefits. 

















FLUID PACKED PUMP. CO. 


MAIN PLANT: LOS NIETOS, CALIF. 


Le 
< é * HUNT BUILDING, TULSA, OKLAHOMA; 6006 NAVIGATION BOULEVARD, HOUSTON, TEXAS; TEXAS 
" BANK BUILDING, DALLAS, TEXAS; NATIONAL SUPPLY COMPANY STORES, ILLINOIS’ FIELDS 


WORLD'S LARGEST EXCLUSIVE OIL WELL PUMP MANUFACTURE! 





Lowering section of pipe in Tiger Creek. This creek was crossed 26 times in 20 miles 
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Pipe Line Laid Through Rough 
Terrain of West Virginia 


A PETROLEUM 
AL ENGINEER 


ECENTLY a 14-'n. gas line was 

laid for the Anchor Hocking 
Glass Company through the rocky, 
hilly area of West Virginia. This work 
is of particular interest because of the 
nature of the terrain, the several rivers 
and many creeks crossed, as well as 
the fact that for the first time heavy 
pipe-line construction equipment was 
used to lay a line through this section 
of the state. Previous lines had been 
laid principally by manual labor. 

The line originates in the field re- 
cently discovered by the Columbian 
Carbon Company at Sandyville, West 
Virginia, and extends to a point near 
Marietta, Ohio, known as Gravel Bank. 
Here it ties into the Ohio Fuel Com- 
pany’s line, which transports the gas 
to the Anchor Hocking Glass Com- 
pany’s plant at Lancaster, Ohio. 

In constructing the line the con- 
tractor, Jones and Brooks of Okla- 
homa City, Oklahoma, followed the 
ridges, or what in the parlance of the 
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section are known as “hog backs,” for 
about one-half the line’s total distance; 
the other half of the right-of-way 
wound through the valleys. The valley 
route was chosen for a part of the line 
in the belief that better construction 
progress could be made. The wisdom 
of this move later became questionable, 
as by so doing it became necessary to 
make numerous crossings of Tiger 
Creek, 26 such crossings being re- 
quired in a distance of 20 miles. The 
width of these crossings varied from 
40 to 60 ft. and their depth from 8 to 
14 ft. It was essential to construct 
bridges at each crossing for the move- 
ment of equipment, and to make a cut 
in both banks to a depth of 15 to 17 
ft. in order to place the drips at the 
proper depth, one drip being installed 
at each crossing. At 20-ft. intervals, 
600-lb. river clamps were installed, 
and to avoid the possibility of the creek 
changing its course and following the 
pipe-line trench, all approaches were 
rip-rapped. The fact that 72,000 sacks 
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xt Excellent construction time made with heavy 
equipment despite numerous difficulties 


were required for rip-rapping indicates 
the enormity of this one operation. 


Pipe Reconditioned 


As a part of the general program to 
conserve steel, the line pipe used con- 
sisted of pipe taken up in Pennsylvania 
and transported to Parkersburg, West 
Virginia, where it was reconditioned. 
The pipe was of high carbon steel that 
had been in the ground for a period of 
approximately five years. The high 
carbon content of the steel made it 
impossible to bend the pipe cold as is 
customary for this size pipe, conse- 
quently wrinkle bends were employed. 

As mentioned, the basic idea inso- 
far as equipment was concerned was to 
use heavy equipment and in sufficient 
amounts to assure a satisfactory and a 
rapid laying job. In clearing the right- 
of-way three RD-7 bulldozers were 
used whereas ordinarily but one is em- 
ployed. Two heavy ditchers cut the 
greater part of the trench; when rocky 
areas were encountered on the ridges 
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View showing type of right-of-way made; also rocky and hilly nature 
of the country 
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two trench hoes were used to remove 
the rock after it had been broken-up 
by air-drills or blasting. On some of the 
hills the ditching machines were aided 
by winch trucks to enable them to 
climb the steep grades. Other princi- 
pal equipment consisted of two R-5 


sideboom tractors for bending, two 
R-5’s for lining-up the pipe for the 
tack welders, one R-5 for lowering-in, 
one backfiller, one RD-7 angledozer 
for cleaning-up after the line was cov- 
ered, and ten electric welding ma- 
chines. 





For the most part welding was by 
the stove-pipe method, although roll- 
welding was employed when it was 
deemed advantageous. Due to the 
roughness of the country and size of 
the pipe, and because otherwise joints 
might become strained, the tack weld- 
ers ran the stringer bead as well as 
making the tack welds. This gave the 
joints sufficient strength to prevent 
damage before the finish beads were 
made. In all, three beads were run. 
Limestone Mountain 

The crossing of Limestone Moun- 
tain presented a particularly difficult 
construction problem. Five different 
ledges, each almost vertical for a dis- 
tance of about 400 ft., were encount- 
ered. The method of procedure here 
was to shoot off the ledges working 
from the top downward. The pipe then 
was worked down from the top except 
for perhaps 500 ft., which was worked 
up from the bottom after the right- 
of-way had been made. To make ditch 
through this rocky area, the rock was 
first air-drilled or shot and the ditch 
dug with a trench hoe, again working 
from the top downward. 
River Crossings 

The two rivers crossed by the line 
were the Ohio and the Little Kanawa, 
the width of the former being 2200 ft. 
including approaches, and the latter 
1000 ft. Dual 12-in. lines were laid 
across the Ohio River and dual 14-in. 
lines across the Little Kanawa. 
The Ohio River crossing was laid 
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Welding a joint of pipe. For the most part welding was by the ‘‘stove-pipe’’ method 
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with the aid of three barges, two der- 
rick boats, and one cutter-head dredge. 
The pipe was welded on the bank into 
three-joint sections and carried down 
ramps by winch tractors to the water’s 
edge. A derrick boat then picked-up 
the sections and loaded them on the 
supply barges. Two of the three barges 
were used as supply barges and the 
sections were welded together on the 
deck of the third. After a joint was 
welded on this barge, a derrick boat 
lifted the pipe off the deck of the 
barge and suspended it there while a 
tug pushed the barge from beneath 
the pipe. When the pipe was thus 
lowered into the river another joint 
was welded to the end held by the 
barge and the procedure repeated. At 
the end of each day’s work a swab was 
run through the pipe to determine any 
buckled joints that might have oc- 
curred in lowering. As the river is a 
navigable stream, it was necessary to 
bury the lines 3 ft. below the river 
bed. The trenches were dug by the 
cutter-head dredge and the two ditches 
spaced 14 ft. apart. Both lines were 
allowed 600 ft. of slack upstream. 

Because the banks of the Ohio River 
were rocky, approximately 650 ft. on 
each of the dual lines had to be string- 
shot, the broken rock then being re- 
moved by a dipper dredge. 

As the Little Kanawa River was not 
so wide as the Ohio, a somewhat dif- 
ferent method was employed to lay 
this crossing. The sections were weld- 
ed on the banks of the river and floated 
into the stream supported by pontoons 
and pulled by winch tractors. The 
pipe was worked from both banks 





Making a crossing of the Little Kanawa River 
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simultaneously and the final weld made 
and the final river clamp installed on 
a derrick boat in midstream. The Little 
Kanawa River also is navigable and in 
this instance it was required that the 
line be 4 ft. beneath the bed of the 
river. It was not necessary, however, 
to provide as much slack upstream as 
in the case of the Ohio River, conse- 
quently only 200 ft. was allowed. 

On both river crossings 600-lb. 
river clamps were placed on the pipe 


at intervals of 20 ft. Also at each river 
headers, gate valves, and drips were in- 
stalled. 

Despite the many difficulties en- 
countered, it was found that with the 
methods of construction adopted and 
by using heavy pipe-line equipment, 
approximately 2500 ft. of pipe was 
laid a day. This exceeds by about 1500 
ft. a day the laying time made previ- 
ously through parts of West Virginia 
presenting similar conditions. 
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High carbon content of the line pipe made it necessary to ‘‘wrinkle-bend"’ the pipe 
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AIR-COOLED JACKET WATER 
AND 
AIR-COOLED GAS 


AFTER PRELIMINARY TESTS 


PROVE ECONOMICAL =... 


i 







Battery of 11 
At Compressor Station No. 2, The El Paso Jacket See Sane: 
Natural Gas Company was faced with the 
problem of constructing a 40-mile water 

pipe line to obtain 60,000 to 100,000 gal- 

lons of water per day for cooling six 800-hp. 
Cooper-Bessemer Type 19 twin-tandem 
double-acting horizontal gas-engine com- 

pressor units, plus 400-hp. of auxiliary 
engines. 

A battery of eleven No. 296 HAPPY Engine Jacket 
Water Coolers and a battery of five No. 232 HAPPY 
Single Stage Gas Coolers were installed. This elimi- 
nated the need for the pipe line, as the HAPPY 
Jacket Coolers required only a nominal amount of 
water per day for make-up. This installation is the "ee i ate, 
first large-scale cooling of natural gas by air on a 

large gas pipe line. 

There's. a HAPPY Cooler to economically solve your engine jacket water and gas 
cooling problems, whether there is an abundance or a scarcity of water. 


IF YOU NEED COOLING FOR: 


@ Jacket Water @ Compressed Air @ Steam 
@ Natural Gas @ Lubricating Oil @ Hydro-Carbon Vapors 


CALL HAPPY ENGINEERS 


The years of experience and study our engineers have given to cooling problems has led 


our customers to look to us for recommendations. There's no obligation in calling on us. 


Write The Happy Company, Main Office, 310 East 10th Street, Tulsa, Oklahoma. Branch 
Offices: Seminole, Okla.; Wichita, Kans.; Ellinwood, Kans.; Salen, Ill.; Fort Worth, Texas; 
Odessa, Texas; Pampa, Texas; Wichita Falls, Texas; Kilgore, Texas; El Dorado, Arkansas. 


fg HAPPY CHASES HEAT 


~~ Minimum Water—Exact Temperature 


wee 


‘ . Control — Scale Elimination — Lower 


Maintenance Costs 


SAVED STEEL ON FORTY 
MILE WATER PIPE LINE 


No. 296 HAPPY Engine 













Battery of 5 No. 232 HAPRY Single Stage Gas 
Coolers. Capacity at 500 Ibs. 
Working Pressure 














Compressor Station Equipped with 


Radiator Cooling System 





in area where water shortage exists 


by C es Moore 


x+ Tests determine practicability of method 


Assistant Superintendent Compressor Stations, El Paso Natural Gas Company 


HE El Paso Natural Gas Company 

has recently equipped one of its 
compressor stations with a radiator cool- 
ing system for both its engine and gas- 
cooling requirements. This station con- 
sists of six 800-hp., twin-tandem hori- 
zontal gas-engine-driven compressors 
and prior to the installation of this radi- 
ator method of cooling, used from 60,- 
000 to 70,000 gal. of treated water 
per day and during the windy spring 
months as high as 100,000 gal. per day. 


Tests Made 


The scarcity of water in this area 
necessitated either the construction of a 
40-mile water pipe line or a different 
method of cooling. The installation of 
the radiator system was made after ex- 
haustive tests on one of the 800-hp. 
units at this station. This initial test 
equipment consisted of two large 8-ft. 
by 8-ft. vertical radiator sections, each 
being equipped with 93-in. variable 
pitch fans, V-belt driven by a small gas 
engine. The piping to the radiators was 
so arranged that the radiators could be 
used either in parallel or in series, which 
gave the flexibility required for the test. 
During the test, data were acquired to 
determine the most desirable engine 
operating temperatures from a stand- 
point of engine maintenance as well as 
operating costs on the radiator equip- 
ment. The maximum jacket water inlet 
temperature was found to be 140°F. 
with an outlet temperature of 150°F., 
and a 140°F. engine inlet temperature 
produced a temperature of approximate- 
ly 160°F. on the water-cooled power 
piston rod outlet; all temperatures be- 
ing with an air temperature of 100°F. 

The engine on which the tests were 
being run was kept fully loaded at all 
times and gave no indication of any 
mechanical troubles by reason of the 
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higher jacket temperatures. The water 
circulation rate was doubled, however, 
in order to obtain the desired tempera- 
ture differences. 

One of the numerous difficulties en- 
countered in cooling this type of engine 
was the splashing of water into the 
lubricating oil from the water-cooled 
piston and rod. It was a simple matter 
to completely close the water circula- 
tion through the jackets, but with the 
additional quantity of water flowing 
through the rod the problem was some- 
what more difficult. The built-in drains 
of the engine were insufficient ade- 
quately to carry the cooling water away, 
thus causing an accumulation of water 
in the bearing lubricating oil. This prob- 
lem was solved after sufficient test data 
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had been accumulated to determine the 
practicability of the use of radiators. 

From the original tests the conclusion 
was drawn that if the abovementioned 
temperatures were not exceeded, the en- 
gine performance would not be affected 
so far as ring and packing clearances 
were concerned, and also it was not con- 
sidered necessary to change the charac- 
teristics of the cylinder lubricant here- 
tofore used. 


Equipment Installed 


Based on the test data acquired, a 
total of 11 radiators of the size and 





Fig. 1. Constant-speed motor driving 
fan on radiator for engine jacket 


water cooling 
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capacity as above were selected and in- 
stalled for engine jacket water cooling. 
The fans for such radiators were direct- 
connected to constant-speed motors; 
the flexibility required being obtained 
from the variable pitch of the fan blades 
rather than from variable-speed motors. 
Such radiators were connected in par- 
allel as shown in Fig 2. and designed to 
receive water during maximum condi- 
tions at 153°F. inlet temperature and 
140 °F. 
culating water pumps were connected 


outlet temperature. Three cir- 


so as to receive their suction from the 
radiator battery and pump directly to 
the engines and from there back to the 
radiators. The engine rod water drains 
from the engine at atmospheric pressure 
to a separate header and is pumped from 
there by one low-head pump directly to 
the inlet of the water head serving the 
radiator battery. As this arrangement is 
a dual system, the operation required a 
float valve assembly so arranged that 
the two-pump system can be balanced 
without undue manipulation. 

In addition to cooling the engine 
jacket water, it was necessary to run 
tests and select equipment suitable for 
cooling the gas after compression. In 
the past this was accomplished by shell- 
and-tube heat exchangers, using the en- 
gine jacket water as a cooling medium. 
In using radiator cooling, it was found 
to be impossible to obtain proper gas 
cooling due to the increased outlet tem- 
perature of the engine jacket water. 
Tests were first run in an effort to use 
the shell-and-tube heat exchangers in 
connection with water radiators; the 
method used being to increase the 
amount of water circulation through 
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Fig. 4. Radiators for cooling gas installed in parallel between compressor 
transfer header and main discharge header 
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the shell-and-tube exchangers suffici- 
ently to lower the gas temperature, but 
this method was unsatisfactory due to 
the low efficiency in cooling water 
through the radiators by means of air. 
It was finally decided to use direct air- 
to-gas exchangers such as are shown in 
Fig. 3. This equipment is in effect a gas 
radiator using small bronze tubes finned 
as cooling surfaces, and being of sufh- 
cient strength to operate at 500 lb. per 
sq. in. Five such gas radiators were se- 
lected and installed in parallel between 
the compressor transfer header and the 
main discharge header as shown in Fig. 
4. These radiators were designed to cool 


Fig. 2. Eleven radiators were installed for engine jacket water coolirg 
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the gas, after compression under max- 
imum load conditions, to a temperature 
not to exceed 10°F. above atmospheric 
temperature and the pressure drop of 
the gas through the radiators not to ex- 
ceed 7 |b. per sq. in. 

The installation of the equipment 
was completed during the early part of 
March, 1942, and the station has been 
operating satisfactorily since that time, 
although maximum load _ conditions 
have not as yet occurred. At the pres- 
ent time it is believed that it will be 
necessary to install one additional gas- 
cooling unit. 


Fig. 3. Direct air-to-gas exchangers 
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Oil-Well Cementing’ 


+ Problems encountered and methods adopted to obtain 






satisfactory bond between oil string and formation 





HE cementing of oil wells, espe- 

cially the cementing of oil strings, 
presents one of the most interesting and 
at the same time one of the most dif- 
ficult problems with which the petro- 
leum engineer has to deal. The problem 
involved is to insure the best bond pos- 
sible between the oil string and the 
formation through the medium of set 
cement. In oil-well cementing opera- 
tions, failures to obtain satisfactory re- 
sults are usually ascribed to channeling 
of the cement slurry, off-centered cas- 
ing, and the presence of a residual mud 
cake between the set cement and the 
formation. 


Experiments have been conducted 
and were presented at the spring meet- 
ing of the Pacific Coast District of the 
American Petroleum Institute in 1940 
by Jones and Berdine’ of California, to 
determine factors influencing the bond 
between set cement and the formation. 
These experiments, involving 42 test 
wells, were conducted by simulating, as 
nearly as possible, actual well condi- 
tions. Various muds, cement slurries, 
pumping procedures, wall-scraping de- 
vices, different types of cementing 
shoes, centering devices, operating prac- 
tices such as movement of casing while 
cementing, different velocities, etc., 
were studied. 


Channeling of cement slurries. 
Experiments such as those conducted 
by Jones and Berdine show conclusively 
that cement slurries do channel, but 
not nearly so much in the immediate 
region of the cement shoe as near the 
top of the cement column. Aids to pre- 
vent or minimize channeling are: 


(1) Proper conditioning of drilling 
mud, with stress on maintaining the 
viscosity at a minimum. 


(2) Having bore hole as nearly ver- 
tical as possible to prevent off-centered 
casing; also the use of whirler shoes, 
centering devices, etc. 


*This paper was presented at a meeting of the Petro- 
leum Industries Association, a group of company engi- 
neers and others in the general vicinity of Corpus 
Christi, Texas, who are interested in studying some of 
the many drilling and production problems encountered 
in this strategic area, 


1«Oil Well Cementing; Factors Influencing Bond Be- 
tween Cement and Formation,’”? by P. H. Jones and 
Denis Berdine. Presented at the A.P.I. Division of Pro- 
duction, Pacific Coast District, Los Angeles, California, 
March 19, 1940. Reprinted in Drilling and Production 
Practice, 1940. 
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Residual mud cake. The presence 
of a mud cake between set cement and 
the formation presents the greatest 
problem in oil-well completion. The 
well may behave perfectly at thé time 
of completion, yet this mud cake con- 
stitutes a region of weakness that will 
break down or shrink, thereby provid- 
ing a channel for the migration of 
water past the cement seal. If this mud 
cake gave way in an oil sand that has 
a gas cap, it would probably cause the 
well to have a high gas-oil ratio. Actual 
instances are known of wells that pro- 
duced no water and had a low gas-oil 
ratio at time of completion that later 
had a high gas-oil ratio and produced 
15 percent water. 

Experiments by Jones and Berdine! 
indicate three methods to be most effec- 
tive in removing the mud cake at the 
time of cementing the oil string: 


(1) Hydraulic action by direct im- 





pingement of fluid jets (such as whirler 
shoes) against the walls of the hole. 


(2) Mechanical scraping devices at- 
tached to the casing, and alternately 
raising and lowering the casing through 
the producing zone. 


(3) Acid treatment. 


When cement is applied opposite a 
formation having appreciable permea- 
bility, a residual mud cake will remain 
between the set cement and formation 
unless some method is employed to ef- 
fect its removal. 


Squeeze Cementing 


Despite all precautions taken in drill- 
ing and completing a well, there is al- 
ways doubt regarding whether a per- 
fect bond has been obtained between 
the set cement and the formation. Fail- 
ures to obtain a good bond are ascribed 
to cavities in the producing zone, chan- 
neling of cement slurries, egg-shaped 
hole, off-centered casing, mud cake, 
etc. Whether squeeze cementing offers 
a definite solution depends principally 
on the following: 


1. Proper placement of shots with 
respect to gas-oil and oil-water con- 
tacts. 


2. Pressure attained at close of 
squeeze job. 


It is believed highly important that 
shots be placed as near the zones of 
trouble as possible, such as gas-oil and 
water-oil contact, so that these areas 
will derive the greatest benefit. 





Bullets fired through casing: 24. 

Contents of sand: oil and gas. 

Cementing equipment: drillable retainer. 
Initial breakdown pressure: 2100 Ib. per sq. in. 
Type of cement used: slow-set, heat-resisting. 
Average weight of slurry: 16 lb. per gal. 
Quantity of cement used: 100 sacks. 


ginning squeeze job, to thicken between 


minutes stages, minutes 
10 . 
20 5 
35 5 
48 3 


TABLE | 


Record of a successful squeeze job on well "A" in the La Rosa Field, Refugio County, Texas 
Perforated section: 5410-13 ft. (12 shots); 5420-23 ft.”(12_shots). 


Elapsed time after be- Time allowed for slurry | 


pumped-in, pump stopped, 
sacks Ib. per sq. in. 
50 | 1430 
65 2180 
75 2500 
85 3300 


Volume slurry Pressure with 








Backwashed 3 bbl. cement. 
Maximum pressure: 3300 lb. per sq. in. 





Results of squeeze job after perforating 5416-19 ft. and completing well: low gas-oil ratio and no water. 
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Rotary Chain (API- 
34). 230,000 Ibs. ult. 
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Hyper-Single Chain, 
115,000 bs. ult. 
strength. 


SS-124 Self-Lubricat- 
ing Three-Bar Hyper 
(API-4) Rotary Chain. 
170,000 Ibs. ult. 
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Ibs. ult. strength. 
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roller chain. Made in 
standard pitches, | 

. 54" to 215" in 

<n “Single and mul- 


i’ tiple width | 
types... 2,100 

to 115,000 Ibs. | 

, ult. strength. ! 

EE —— 


es" 2 


cm 
on Well-Fitting 


Propet Lubricall heck sproc API-3 Red-Hed 


F ent e jubri- ly to ma h Rotary Chain. 
Propet Adjustm forced-feed *yP ploying rege not wo 50,000 Ibs. ult. 


° : A - 
Propet Alignment Chain should be tu" pace cation sy “ ean p they e chain... strength. 
at sprocket e more aint a small from a jac 
lined UP OP pelt. Too much drived 
1f sprocketS than a - undue wear of | system is € m by. API-4 Red-Hed 
y in line, 4 j ension cause teful dri large number ‘1 ved by § _s Rotary Chain. 
whic hain and was on & t -" 112,000 Ibs. ul 
on the c : Ss. ’ ult. 
oad on atam om the pearing strength. 
ocket frictio tension may 


e of ot enough ‘ : 
. w the chain to juMP jower = * 
- ride the j; perat 4 a z : : , API-4 Super 
in exces- rocket OF rican a wi : - 1p 
wir hains the SP tng preakage: ty to! and cios¢ - — ™ Hyper Precision 
ois teeth, causing siptee: i " ; Rotary Chain. 


Sprockets 7 


ke wheels 


i 
Be sure th 


just a littl 
wheels are 


sive weat 
nd sprockets: halt {MME 175,000 bs. ult. 
a uld draine a; ho rn strength. 
how gasoline OF ommende e — 
_ es be re-used above y for 
steam engin “ns. This followe ns wher SS-124Two-Bar | 
to lubricate b ith- conditt rocke ‘ Hyper (API-4) | 
oil is not cae treme high tooth | P Rotary Chain. | 
standing “4 loads. ployee: t 150,000 Ibs. ult. 
pearing sprockets, 
pressure b rom sp in put strength. 
: id be s age! 
chain shou 
ent. 


n 
sho 


oved f : 
When chain } 


: ths or More, artm 
ed for a period of oy dust-proof comP $S-40 (API-3) 
igi e tore 
If rig is Tac d and s 


LEANING soli re-oile . iled Rotary Chain. 
aned w' ea a — ; 28,000 Ibs. ult. 
Coty ane yanid be first cleaned 
vice, 1 


pack in se LINK-BELT COMPANY os 


Indianapolis Houston Dailas Los Angeles New York Toronto Distributors in all fields 


LINR-BELT CHAINS 


strength. 








Various experiments have shown 
conclusively that a successful squeeze 
job depends on the pressure attained at 
the close of the job. The higher the 
pressure that can be applied to the ce- 
ment slurry, within limits set by the 
conditicns of each specific well, the 
better and more lasting the cement job 
will be. 

In the original A.P.I. study? it was 
shown that maximum surface squeeze 
pressure of approximately 4000 Ib. per 


Ss]. mn. 


was essential for effective ex- 


example, conditicns such as a formation 
with very low permeability in which 
the sedimentary weakness and bedding 
planes may be depended on as a source 
of production. 

Squeeze pressures that preduce a rup- 
ture in the sand, causing thin lamina- 
tions of cement along the bedding 
planes, may be highly beneficial in sand 
having appreciable permeability, inas- 
much as these laminaticns may retard 
the cening effect caused by the flow cf 
fluid frem the sand. 





£ 


Perforated section: 6330-32 ft 
Bullets fired through ceasing: 24 
Contonts of sand: 6314-20 ft. gas: 6320-45 ft 
Cementing equipment: Open-ended tubing. 
Initial break-down pressure: 180 Ib. per sq 
ype of cement used: slow-set, heat-resisting 
Average weight of slurry: 16 Ib. per ga! 
Cement used: 100 sacks. 


Mlivesed tine aft 1 Time allowed for sturr) 
hae syuceze Jol, to ken between 
mt outs stages, minut s 


TABLE 2 
in the La Rosa Field, Refugio County, Texas 


i2? shots); 6342-44 ft 


Record of successful squeeze job on well ''B’ 


I? shets 


6345 sult water 


Pressure witi 
purnp st ypped 
sucks Ib. persq.u 


41) Q75 
OO 1450 
65 1700 
SO 3500 





Backwashed 2! bbl. cement. 
Maximum pressure: 3500 Ib. per sq. in. 





Results of squeeze job after perforating 6334-37 ft 





and completing well: low gas-oil ratio, no water. 





clusion of water, and that maximum 
surface pressure of approximately 3000 
lb. per sq. in. was essential for the re- 
duction of gas-oil ratios. Engineers with 
one manufacturing company have sug- 
gested the following formula to calcu- 
late the maximum surface pressure de- 
sired for a specific job: 

Pressure to be applied equals 40 per- 
cent of the depth of the horizon to be 
squeezed, plus 1000 Ib. per sq. in. 

Some variation in this formula is 
proposed, in that 500 Ib. per sq. in. 
additicnal pressure may be desirable for 
water shut-off jobs, and 500 Ib. per 
sq. in. less pressure may be satisfactory 
for the reduction of gas-oil ratios. 

Geological and engineering data have 
been presented* to show that squeeze 
cementing actually effects a rupture of 
the formation to which the squeeze 
pressure is applied, the fracture occur- 
ring along lines of inherent weakness 
or sedimentary bedding planes. Further 
confirmation of this phenomenon has 
been observed in cores of sand forma- 
tions in sidetracked holes that have 
been previously squeezed. These cores 
show that the cement slurry sets as rel- 
atively thin laminations between the 
individual bedding planes in the sand 
body. 

Inasmuch as very little is known 
concerning the effect excessive pressures 
have on different individual sand con- 
ditions, care should be exercised due to 
the varying pcrmeability of sands. For 

“Selective Exclusion of Fluids from Oil Wells,’ by 
Paul D. Torrey. Presented at the A.P.I. meeting, New 


Orleans, Louisiana, May 18, 1939. Reprinted in Drilling 
and Production Practice, 1939 
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Squeeze-Cementing Methods 


Squeezing with open-ended tub- 
ing. The earliest method of squeezing 
cement slurry in oil and gas wells was 
to place the slurry through the tubing, 
with the bottom of the tubing near 
the place to be squeezed, then to raise 
the tubing to a safe distance above the 
slurry, and by means of pump pressure 
force the slurry into the formation. 
This procedure was found to be unsat- 
isfactory because much time was re- 
quired to complete the operation of 
placing the cement and pulling tubing 
up the required distance. During this 
time the slurry would have thickened, 
making it more difficult to pump. 

A better method of squeezing with 
open-ended tubing is to place the tub- 
ing 10 to 15 ft. above the place to be 
squeezed, then close the rams on the 
blowout preventer, using the fill-up 
valve below the preventer to establish 
circulation. After the formation has 
been washed with water, the mud or 
water is displaced with the cement 
slurry. As soon as the desired amount 
of cement is pumped into the tubing 
the valve on the fill-up line can be 
closed and the squeeze put on the for- 
mation without having to stop the 
pumps. After the squeeze job has been 
completed, the pressure is released on 
the tubing and the pumping connec- 
tions changed from tubing to casing; 
then by pumping into the casing and 
back-washing the need for moving the 
tubing is eliminated. Application of 
this method of squeezing is limited, 





depending on the strength of the cas- 
ing and its ability to withstand the 
pressure applied. 

Squeezing with cement retainer. 
The cement retainer consists essentially 
of a rubber packing with a back-pres- 
sure valve at the bottom, which is 
used to keep any pressure applied from 
being exerted in the casing annulus and 
to hold pressure on the formation after 
the squeeze job is completed. The 
cement retainer is run into the well on 
a circulaticn joint, which in turn is 
connected directly to the tubing or 
drill pipe. The retainer is made of 
drillable material and is connected to 
the circulation joint by means of Ief<- 
square threads. The circula- 
ticn joint provides a means of bleeding- 
eff the tubing, and of removing the 
tubing after the job is completed. 


handed, 


The cement retainer provides much 
greater flexibility of operation than 
was fermerly possible. Multiple batch 
jobs can be done with one setting of 
the cement retainer; also, any high 
pressure desired is possible without the 
risk of rupturing the casing. Where 
extremely high pressures are desired, 
care should be taken not to collapse 
the casing above the retainer. In cases 
where pressures of 4000 to 5000 Ib. 
are necessary at depths less than 6000 
ft., 1500-2000-lb. pressure can be ap- 
pljed between the tubing and casing 
and above the retainer. This is a safety 
factor to prevent the collapse of the 
casing immediately above the retainer. 


Squeeze Technique 


Squeezing in wells where thief sands, 
channeling, mud cakes, or other con- 
ditions cause the well to “take” the 
cement slurry under little or no pres- 
sure, more than one application of 
cement is nearly always necessary in 
order to effect a shutoff, or to attain 
the pressure desired. Experience has 
shown that the most effective way is 
to pump a certain quantity of cement 
into the formation, allow it to obtain 
at least a partial set, and then pump 
in more cement allowing each succeed- 
ing batch to block-off more channels 
until all are closed with cement, which 
at the end of the job will be “put 
away” under the desired pressure. This 
type of operation is known as “mul- 
tiple batch” cementing. The multiple 
batch method of cementing is made 
possible by using the cement retainer 
with its circulation joint, which pro- 
vides for the placement of any number 
of batches of the slurry in one extended 
operation in which only one cement- 
ing hook-up is used, and only one com- 
plete shut-down is necessary to allow 
the cement to reach its final set before 
drilling out. 

Very little is known of the thicken- 
ing time of cement after it has been 
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GIVE IT A LEASE ON LIFE 
BY STARTING IT RIGHT 


Reading 
HAZARD LAY:SET PREFORMED SPOOLS BETTER 


When you spool your wire line on the drum, keep it as even and smooth and taut as 
possible. String it up to permit the weight of the traveling block to give the line 
its proper set and tight wrap. A properly installed line will far outlast one that has 
been poorly installed. 
































You will find Hazard LAy-seT PREFORMED strings easier and faster—and spools better. 
That is because the preforming process makes Lay-set relaxed, tractable, willing to go 
where you want it to. And being preformed, LAy-set resists whipping at high speeds, 
thus making possible faster round trips. 


More than this, the preforming process endows LAyY-set with high fatigue resistance 
and long life. That means steadier drilling, fewer replacements, saved steel. And in 
these days of shortages we must do everything possible to make what we now have 
last longer. Ask any Hazard representative. He will gladly give you the benefit of his 
long experience. He wants to help you get longer service from the lines you have. 


HAZARD WIRE ROPE DIVISION 


Wilkes-Barre, Pa., Chicago, Pittsburgh, Ft. Worth, San Francisco, Denver, Los Angeles 





Distributors in all important oil field centers 


AMERICAN CHAIN & CABLE COMPANY, Inc. 
_ BRIDGEPORT, CONNECTICUT 
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pumped behind the pipe and is in con- 
tact with the formation. Experiments 
have shown that even slow-set premium 
oil-well cements will thicken in a few 
minutes after coming into contact with 
the formation, especially .in squeeze 
jobs in which the slurry is spread out 
in a thin layer, such as small channels 
or where the cement is displacing the 
mud cake. This phenomenon may re- 
sult from the cement losing its free 
water, much in the same manner as 
drilling mud loses its water to the for- 
mation to form the mud cake. The 
rate at which the cement slurry will 
lose its free water depends on the 
permeability of the formation, temper- 
ature, pressure, etc. This is substanti- 
ated by results of actual squeeze jobs 
such as presented in Tables 1 and 2, 
which indicate that the cement slurry 
does thicken during the shut-down 
period, that when pumping is resumed 


the slurry will break out in a different 
place. This process may be continued, 
allowing each succeeding batch to 
block-off more channels until all are 
closed with cement, and toward the 
end of the job the desired pressure can 
be obtained. As suggested by Tables 1 
and 2, not less than 100 sacks of 
cement is required to do this type of 
squeeze job. This will allow at least 
five rest periods of 3 to 5 minutes 
between batches. 


The Selection of Cement 


The selection of cements specifically 
designed for squeezing, and the proper 
preparation of the slurry are most im- 
portant. So far it has been impossible 
to develop apparatus that will indicate 
the exact length of time slurries can 
be pumped under the different condi- 
tions in the field. The fluidity meter, 
used by engineers of one cement manu- 





Determining the Area of a 
Cylindrical Surface 


CHART for determining the area 
A of any curved cylindrical sur- 
face is presented herewith. This chart 
is applicable to pipes, tubes, ducts, 
tanks, etc. 

For example, the dotted line across 
the chart shows that if the diameter of 
the cylinder, pipe, tube, or tank, is 20 
in., column A, and the length is 191 ft., 
column C, the total area is 1000 sq. ft., 
column B. 

The chart covers a wide range—from 
1 to 100 in. in diameter and from 1 to 
1000 ft. in length. It can be applied to 
any diameter or length, however, as 
follows: Suppose you want to build a 
vertical tank of any material, 200 in. 
in diameter and 191 ft. high. What will 
be the area? These figures have been 
chosen purposely to show that the same 
dotted line already drawn across this 
chart can be used to solve the problem. 
The answer will be 10,000 sq. ft. instead 
of 1000 sq. ft. for reasons that are obvi- 
ous. 

In other words, if you add a cipher to 
the figure in column A, you must 
also add a cipher to the answer in col- 
umn B; if you add 2 ciphers in column 
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A you also add 2 ciphers in B, etc. The 
same is true of column C. To make sure 
that everything is understood let us add 
2 ciphers to the 20 in column A, mak- 
ing the diameter 2000 in., and let us 
add 2 ciphers to the 191 in C making 
the height 19,100 ft. The number of 
sq. ft. will then be 10,000,000 because 
we must add a total of 4 ciphers to the 
figure in column B. 

Note, please, that the tank just com- 
puted would be rather gigantic—nearly 
four miles high, and about 165 ft. in 
diameter. It has been included here only 
to demonstrate that the chart really has 
no limit of application. It will be found 
handy for estimating and for checking 
one’s “hand figuring” should it be de- 
cided that utmost accuracy is wanted. 


The chart will therefore be found 
useful for determining the area of any 
cylindrical structure of any kind or 
size. It can also be used “backwards” to 
advantage. For example, if 1000 sq. ft. 
of surface is wanted, column B, and if 
the diameter must be 20 in., column A, 
the same dotted line tells you that the 
length must be 191 ft., column C. 


facturer, was designed to give a factor 
of safety for the length of time the 
slurry can be expected to remain 
pumpable. The curves plotted, using 
the fluidity meter together with curves 
plotted using the Vicat needle, indi- 
cate that 16-lb. slurry at 200° F. 
temperature will remain pumpable ap- 
proximately four hours. Field engineers 
may use any safety factor they believe 
is warranted. The writer is of the 
opinion that two hours provide a rea- 
sonable safety factor and believes that 
cement slurry should be cleaned from 
the pipe at intervals of not more than 
two hours. 
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Natural Gas Cycling Course 


> Group studies operating problems of the cycling plant and 
problems relating to the complex phenomena of hydrocar- 
bon systems under high pressure 


by Fuad H. ee 


PETROLEUM 
A ENGINEER 
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Seale 


P 537.7 


Head, Division of Natural Gas Engineering, Texas College of Arts and Industries 


URING the last few years the 

processing of high-pressure natural 
gas, to recover natural gasoline and the 
return of the by-product dry gas to the 
sand from which it was taken, has devel- 
oped into a highly specialized division of 
petroleum production and is now re- 
ferred to as Natural Gas Cycling. This 
new industry is being called upon to pro- 
vide stable natural gasolines and by- 
product butanes for the production of 
the very essential aviation fuels, in addi- 
tion to supplying by-produet hydrocar- 
bons from which explosives, plastics, 
and rubber raw materials may be de- 
rived. The future should see greater 
amounts of the raw materials required 
in the rapidly expanding plastic indus- 
try supplied by the natural gasoline 
cycling plant. By modern means of sep- 
aration relatively pure saturated hydro- 
carbons can be supplied, to be used as a 
base from which many products may be 
synthesized. In the development of most 
new industries many operating problems 
are encountered and natural gas cycling 
is no exception under these conditions; 
in addition, many unusual problems arise 
relating to the complex phenomena of 
hydrocarbon systems under high pres- 
sure in and out of their natural reser- 
voir. With this fact in mind, and also 
the fact that men are being called from 
the petroleum industry to active duty 
in the armed forces, it was deemed ad- 
visable to offer a course in Natural Gas 
Cycling, on a college level, for the men 
in industry so that they could better 
acquaint themselves with all phases of 
cycling operations and be prepared to 
take over new or additional work should 
conditions dictate. 


Gas Cycling Course 

The natural gas cycling course as 
offered by the Engineering Department 
of the Texas College of Arts and Indus- 
tries, Kingsville, was authorized by the 
United States Office of Education under 
its Engineering, Science and Manage- 
ment Defense Training Program. Forty- 
nine men signed up for the course and 
32 received certification of the 72 hours 
credit given. Considering existing trans- 
portation problems and the distances 
traveled by the men to attend classes, 
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FRANK H. DOTTERWEICH 


was recently granted a temporary leave of 
absence by Texas A. and |. to serve as consul- 
tant for the Office of Petroleum Co-ordinator in 
Washington, D. C.—He was graduated from 
the Baltimore Polytechnic Institute in June, 1923 
—Was employed by this institution as an in- 
structor until June, 1925—Entered Johns Hop- 
kins University in September, 1925, and re- 
ceived the degree of bachelor of engineering 
in gas engineering in June, 1928—Employed 
by the Consolidated Gas Electric Light and 
Power Company of Baltimore as a cadet engi- 
neer, general foreman, and assistant to general 
superintendent of gas operations—Re-entered 
Johns Hopkins University as a graduate student 
in October, 1934, and received degree of Ph.D. 
in June, 1937—Now heads the Division of 
Natural Gas Engineering, Texas College of 
Arts and Industries. 





the attendance was highly satisfactory. 
From time to time visitors attended the 
classes when outstanding topics were 
being taught. Of these, high-pressure 
absorption, stabilization, and high-pres- 
sure gas sampling appeared to be of the 
greatest interest. This work was taught 
by the writer and came under the super- 
vision of Dr. A. W. Straiton, institu- 
tional representative of the ESMDT 
Program of the United States Office of 
Education. 

The course was for a period of 72 
class hours, 12 lectures of three hours 
each, and 12 laboratory periods of three 
hours each. The lectures were held week- 
ly, and due to the large enrollment, two 
laboratory sections were held weekly. 
The lectures covered the following sub- 
jects: 


1. Development and growth of Nat- 
ural Gas Cycling and its importance as 
a conservation measure. 

2. Physical properties of hydrocarbon 
systems in condensate production with 
special emphasis on subsurface condi- 
tions and stage separation. 

3. Predicting condensate recovery in 
cycling operations by the use of elec- 
trical models. 

4. Determination of the open flow of 
gas wells as outlined by the U. S. Bureau 
of Mines. (Back-Pressure Data on Nat- 
ural Gas Wells and Their Application to 
Production Practices. Monograph 7.) 

5. The formation and prevention of 
natural gas hydrates. 

6. Condensate gas sampling and test- 
ing. 

7. High-pressure gas measurement 
and the deviation of natural gas from 
Boyle’s Law. 

8. Outline of plant, fundamental 
control tests, and plant operation. 

9. Compression and transmission in 
gas cycling, fundamentals in heat trans- 
fer, and the design of coolers. 

10. Fundamentals in high-pressure 
oil absorption, absorption and stripping 
factors, oil rate to absorbers, etc. 

11. Fundamentals of distillation, the 
operation of stabilizers. 

12. The use of natural gas and gas- 
olines other than fuel and the future of 
the Natural Gasoline Cycling Industry. 

The laboratory work consisted chiefly 
of natural gas measurement, routine 
plant tests and inspection trips in the 
field as follows: 

1. The determination of dew points 
and specific gravity. 

2. Gas analysis. 

3. The one-tenth cu. ft. bottle and 
bell prover. 

4. The use*of the low-pressure and 
critical flow prover. 

5. The open and closed pitot tube. 

6. Calibration of chokes and the ori- 
fice meter. 

7. Determination of the heating val- 
ue of gas by the Junker Calorimeter. 

8. Calibration of gauges. 

9. Natural gasoline extraction and 
distillation tests. 

10. Inspection of the Gulf Plains 
Cycling Plant. 
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Pumping this 3600-foot East Texas well is a re/atively light job today. 
But, should the load get really heavy, this ‘Oilwell’ TC-23 Unit 
will go on pumping smoothly and with utmost reliability. Its great 
Service range assures efficient operation as well conditions change 
over the years. 
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HE versatile, new “Oilwell” T'C-23 and TC-33H Pumping 

Units perform with smooth efficiency over extremely wide 
service ranges. Each unit is given the operating flexibility of two 
different units by a unique construction feature which makes 
available two combinations of stroke lengths. One combination 
provides longer strokes; the other provides higher polished-rod 
load capacities. 

The conversion from one combination of stroke lengths to the 
other is accomplished by (1) reversing the position of the saddle 
trunnion assembly on the walking beam, and (2) moving the 
samson post on the base beams to an alternate set of bolt holes. 
No change in foundation nor extra machine work is required. The 
additional operating flexibility resulting from this conversion 
feature may prove to be a life-saver on a well in which pumping 
conditions are likely to change from time to time. 


SOME OTHER TIME-PROVED ADVANTAGES 


@ Short or extended structural-steel base @ Type “B"’ Counterweight Cranks facili- 
with skid-type ends. tate accurate adjustment of counterbalance 
effect. 

@ Rigid, derrick-type samson post with © Precicion-hobbed, fully heat-trested 

ladder and safety loop. steel gears and pinions. All shafts rotate in 
oie , , — shim-adjustable tapered roller bearings, 

e _Knuckle-joint pitmans with self-aligning rigidly caemeeted = Raoetie ribbed a 

wrist-pin roller bearings provide complete : . 

2 , - . semi-steel gear cases. 
equalization of pitman loading and make 
it easy to change stroke lengths. @® Mechanical brake with remote control, 








OIL WELL SUPPLY COMPANY 








11. Inspection of the Wardner Cy- 
cling Plant. 

12. Temperature measurements, the 
use of the optical pyrometer. 

The 32 men completing the course 
are listed as follows, together with their 
employers and location: 

Delmar Burris, Sun Oil Company, 
Driscoll, Texas; Otis Brinkman, La 
Gloria Corporation, Falfurrias, Texas; 
Thomas Lawrence Castle, La Gloria 
Corporation, Falfurrias; Logan Leslie 
Claunch, La Gloria Corporation, Fal- 
furrias; W. L. Dunlap, Sun Oil Com- 
pany, Freer, Texas; Harry Dutton, La 
Gloria Corporation, Falfurrias; Howard 
E. Fish, Transwestern Oil Company, 
Premont, Texas; C. J. Friedman, La 
Gloria Corporation, Falfurrias; Homer 
Charles Givens, La Gloria Corporation, 
Falfurrias; Virgil A. Goss, Agua Dulce 
Company, Refugio, Texas; Eugene Kell 
Gray, Humble Oil and Refining Com- 
pany, Ingleside, Texas; R. E. Griffith, 
Stanolind Oil and Gas Company, 
Woodsboro, Texas; James Albert Grim- 


shaw, The Chicago Corporation, Bishop, 
Texas; Roy Lee Hobbs, La Gloria Cor- 
poration, Falfurrias; R. E. Houser, La 
Gloria Corporation, Falfurrias; A. W. 
Lewis, La Gloria Corporation, Falfur- 
rias; Howard L. Mills, U. S. Army, San 
Antonio, Texas; Richard D. Morgan, 
La Gloria Corporation, Falfurrias; Jens 
Peter Neilson, La Gloria Corporation, 
Falfurrias; George B. Parker, Humble 
Oil and Refining Company, Freer; Ber- 
nace F. Potts, Gulf Plains Corporation, 
Agua Dulce, Texas; Daniel B. Potts, La 
Gloria Corporation, Falfurrias; Guy 
Cecil Rainey, La Gloria Corporation, 
Falfurrias; G. W. Richardson, Mag- 
nolia Petroleum Company, Falfurrias; 
Clifford Lee Rush, La Gloria Corpora- 
tion, Falfurrias; Henry John Scibienski, 
Gulf Plains Corporation, Bishop; Rup- 
pert Simmons, Waggoner Refining 
Company, Bishop; Douglas E. Siems, 
Sun Oil Company, Freer; Lt. Robert 
Sparks (JG), U. S. Navy, Naval Air 
Station, Kingsville; Neville P. Sutton, 
La Gloria Corporation, Falfurrias; Oran 


W. White, Stanolind Oil and Gas Com- 
pany, Woodsboro; James Brian Young, 
La Gloria Corporation, Falfurrias. 

The interest shown by this group in 
Natural Gas Cycling indicates that ad- 
ditional work along these lines may be 
desirable. Although present conditions 
may temporarily affect the growth of 
this new industry, the return of normal 
conditions should see the Natural Gas 
Cycling Industry supplying large quan- 
tities of essential raw materials that will 
be required in the modern industry of 
tomorrow. 
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1. R. E. Houser (left) and H. E. Fish assemble a choke. 2. Running a mud analysis. R. D. Morgan (left), C. L. Rush, and R. Simmons. 3. Density and 
dew point determinations. Left to right: E. K. Gray, N. P. Sutton, J. A. Grimshaw, and G. C. Rainey. 4. J. A. Grimshaw (left) and C. J. Friedman make 
a gas analysis. 5. Operation of the Junker calorimeter to determine the B.t.u. content of gas. Left to right: W. L. Dunlap, G. B. Parker, and B. F. 
Potts. 6. Dan Potts (left) demonstrates the calibration of chokes to G. W. Richardson and H. C. Givens. 7. J. B. Young (left), L. L. Claunch, 
and V. A. Goss study the operation of meters 
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Effect of Friction in Air Inlet and Exhaust 
Systems of Internal-Combustion Engines 
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Nozzles 


The flow of gas through nozzles, 
orifices, and ports is an important part 
of the theory used in Diesel engine de- 
sign and operation. These problems 
present themselves in connection with 
the design of valves, valve lift, valve 
ports, starting-air valves, piping, inlet 
and exhaust ports for the 2-cycle en- 
gines, the passage in the air injection 
fuel nozzles, and any other place where 
air or gases flow through openings at 
relatively high velocities. Such proc- 
esses are practically adiabatic, for the 
flow usually occurs at such high ve- 
locity, and requires such a minute in- 
crement of time that the absorption or 
loss of heat by conduction or transfer 
is prevented. The temperature of the 
gas decreases, but the heat (internal 
energy) of the gas is converted into 
kinetic energy of the gas. It is not in- 
tended to discuss here the cases of the 
inlet air and exhaust piping in which 
the pressure is virtually atmospheric 
and in which the velocity of the air 
or exhaust gases should be relatively 
low. 


As stated, the flow of gases through 
ports Or openings in which occurs an 
appreciable drop in gas pressure is an 
adiabatic process. The change in heat 
content of the gas is utilized to accel- 
erate the gas, thus giving it kinetic 
energy. For example, consider the flow 
of 1 |b. of air from an initial pressure 
of 100 lb. per sq. in. abs. and 100° F. 
(560° abs.) through an orifice having 
an area at the throat or smallest section 
of l-in. diameter, and exhausting into 
a region of 60 |b. per sq. in. abs. (For 
air: C,=0.1715, C,=0.240, y=1.40, 
R = 53.34.) Then the original heat 
content of the gas is: 


H = wC,T = 1 X 0.240 K 560 
- 134.4 B.t.u. 


The temperature after the process is: 


Pp» td 1 0,286 
1,=1,(%)'5'= seo(0«) 


= 560 X 0.864 — 484° F, abs. 


Therefore, the decrease in temperature 
is 560 — 484 = 76°F. 

The heat content of the gas has de- 
creased 76 & 0.24 = 18.24 B.t.u. Con- 
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PART 2 (Concluded) 


by wil l, Ad. ams 





A photograph and biographical 
sketch of the author of this article 
can be found on page 33 of the 
June issue of The Petroleum Engi- 
neer in connection with Part 1. 





verting this heat into kinetic energy 
gives the pound of air a velocity of: 


V2 
JM, ==- hs , and 
‘ 50,056 
yz — 18.24 X 50,056 
1 


V = 956 ft. per sec. 


This last calculation represents the 
use of equation (2) allowing E; to 
become zero as there is no change in 
the total energy. The equation then 
becomes: 


he wV* | wV* 
=~ "28778 50,056 


The notation ,H, indicates the 
change in heat content of the gas be- 
tween conditions 1 and 2. The density 
of the air at the throat of the nozzle 
is found from the pressure and tem- 
perature relationship, and using the 
simple equation: 
1X 53.34 xX 484 


144 < 60 
= 2.988 lb. per cu. ft. 


The weight of the air discharged per 
sec. is the product of the nozzle area 
times the velocity divided by the den- 
sity or 


v= whl = v= 


a,V 
Wee ee ee 7) 


where: 

w = weight of the gas delivered 
per sec., 

a, — the throat area of the nozzle, 
sq. ft., 

V = the velocity of the gas in ft. 
per sec., and 

D = the density of the gas in lb. 
per cu. ft. 


In the above problem all the condi- 
tions are known for only one point, the 
throat of the nozzle. The same rela- 
tionship as given in equation (7) would 


THE 


hold for any point in the process, and 
may be used if the respective values 
are known. 

The nozzle has a throat diameter of 
1 in., or an area of 0.7854 sq. in., 


0.7854 
— 0.005455 
144 


sq. ft. Hence, according to equation 
(7): 


WwW - 


which is equal to 


0.005455 & 960 
- 2.988 
= 1.745 Ib. per sec. 


The flow of all gases (expansible 
fluids) through nozzles must be con- 
sidered from the standpoint of the 
critical pressure ratio. The critical 
pressure ratio may be defined as the 
ratio of the (1) pressure at which the 
gas increases in velocity as rapidly as 
its volume increases to (2) the initial 
pressure of the gas. Thus it is apparent 
that as a gas begins to expand through 
a nozzle it increases in velocity quite 
rapidly, whereas the specific volume 
increases slowly. This action requires 
that a nozzle be convergent in shape. 
Later, if the expansion process is car- 
ried to a sufficiently low pressure, the 
gas volume begins to increase more 
rapidly than the velocity. This action 
requires a nozzle of divergent or in- 
creasing area. At a given point between 
the convergent and divergent portions 
of the nozzle, there is a section of the 
nozzle that is cylindrical (see Fig. 1). 

At the throat or point of critical 
pressure, the gas velocity and volume 
are increased at the same rate. It can 
be shown that for any gas the critical 
pressure is equal to: 


o— 2 ? 
p=. (—75) “1. . (8) 


where: 
Pe = critical pressure of the gas, 
Pp, = initial pressure of the gas, 


y = the ratio of Sp or the ex- 
Cy 
ponent of adiabatic expansion 
(1.40) 
As an example: Find the critical 
pressure ratio for air, and the critical 
pressure for air as indicated in the 
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Cut-away Teardrop Diffuser Element. 





Cut-away Type “4” Diffuser Element. 


RESISTANT TO CORROSION 
AND THERMAL SHOCK 


EASILY MACHINED 
AND FABRICATED 


FON ICTORY 











Circular Diffuser 
Element. 


Type “‘A”™’ Diffuser 
Element with Flexlock 
Joint. 


Section of “ Karbate” Filter Tank with Porous Carbon False Bottom. 
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Porous Carbon Filter Leaf. 


@ National Carbon Company, Inc. now 
includes in its list of standard products a 
line of porous carbon and graphite ma- 
terials designed for filtration and gas 
diffusion applications. These materials 
possess the same advantages which have 
made carbon, graphite and “Karbate” 
materials so successful in the construction 
of chemical equipment for the process in- 
dustries. Properties are chemical inert- 
ness, exceptional resistance to thermal 
shock, and ease of machining, which per- 
mits fabrication of apparatus as desired 
for specific applications. 


Several grades of porous carbon and 
graphite of different degree of porosity 
cover a wide range of permeability. High 
permeability, small pore size and uniform 
structure are combined in these materials. 


Data on the permeability of these por- 
ous materials for all filtration and diffusion 
applications will be supplied upon request. 
A suitable grade to meet your require- 
ments is available. 


NATIONAL 


TRADE-MARK 


POROUS CARBON 
AND GRAPHITE 


FOR FILTRATION, GAS DIFFUSION 
AND OTHER APPLICATIONS 


YOUR COPY OF CATALOG SECTION M-8900. THIS BULLETIN 
GIVES FULL INFORMATION ON THESE POROUS MATERIALS 


NATIONAL CARBON COMPANY, INC. 


Unit of Union Carbide and Carbon Corporation 


UCC 


CARBON SALES DIVISION, CLEVELAND, OHIO 
General Offices: 30 East 42nd St., New York, N. Y 


Branch Sales Offices: New York, Pittsburgh, Chicago, St. Louis, San Franciscc 














above problem. The critical pressure 
ratio is: 


Pe 
Pi 


For air + 1.4 


2 1.4 2 1.4 
4 4 == 6.526 
1.4 + ) (.;) 


In the above problem, the initial 
pressure of the air was 100 Ib. per sq. 
in. abs. and the critical pressure would 
be: 

Pe 100 0.528 


52.8 Ib. per sq. in. abs. 


In such a case, only the convergent 
portion of the nozzle would be needed, 
as the pressure did not decline below 
the critical pressure. For simplicity, the 
critical pressure may be designated as 
the ratio: 

r. es at A Se ge 

Pi 

There are much simpler formulas 
than those used above for determining 
the flow of air or gases through well- 
rounded openings or nozzles. Two com- 
mon formulas are as follows: 


— Feat Pp; 


VT, ctien 


when: 


w= Dew 1 psAP i Pp.) 
1 


a nd 


(12) 


p. is equal to or less than r.p, or pe 
when: 


p. is equal’ to or greater than r.p, 
Or Pe 


In each of these formulas: 


w= weight of gas flowing per 
sec., Ib., 

r. = critical pressure ratio, 
initial gas pressure, lb. per 
sq. in. abs., 

- final gas pressure in the re- 
gion of discharge, lb. per sq 
in. abs., 
the initial temperature of the 


gas, “F. abs., and 


ay the throat area or minimum 
nozzle area in sq. in. 


In the problem discussed, equation 
(11) would be used, for the air is oniy 
used or expanded down to a discharge 
pressure of 60 Ib. abs. Had the final 
discharge pressure been 52.8 Ib. or 
lower, equation (12) would have been 
used. Equations (11 and 12) are fre- 
quently written for air calculations as 
follows: 
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(11a) 


'p» (Pi: — Pz) 
T, 


in which the values 0.53 and 1.06 rep- 
resent r. and 2r,, respectively, and a 
coefficient C is used to care for irregu- 
larities and excess friction losses in 
rough ports or nozzles. It would be 
enlightening to check the problem 
(which was solved above by funda- 
mental relationships) by using equation 
(12a) and assuming a well-designed 
nozzle in which C = 1.00. This as- 
sumption was made in the original so- 
lution above. 


‘= aaah . (12a) 


60(100 — 60) 
w = 1.06 X 0.7854 4 ( — = 
2400 

560 

1.723 Ib. per sec. 


cee 


This result constitutes a satisfactory 
check for the earlier solution. The fac- 
tor 0.7854 represents the area of the 
nozzle at its minimum section. The 
diameter of 1 in. has an area of 0.7854 
sq. in. It is of interest that equations 








Fig. 1. Sketch for gas flow in 
nozzles 











(11 and 12) do not involve the ex- 
haust or the final pressure conditions, 
whereas equations (lla and 12a) do 
involve the back pressure. This point 
is accounted for by the fact that the 
maximum flow of the gas is attained 
when the critical pressure is reached, 
and a further decrease in the back or 


exhaust pressure produces no additional 
flow or discharge through the opening. 
Fig. 2 gives a graphic illustration of the 
quantity of air discharged from a fixed 
initial pressure through a nozzle as the 
back pressure is varied from p, down 
to zero. 


The process of a gas flowing through 
a nozzle is partially reversible, that is, 
the kinetic energy may be converted 
into heat by turbulence and friction 
in the region beyond the nozzle. The 
gas temperature could be increased 
from 468 °F. to the original 560°F., if 
no other losses (radiation and convec- 
tion of heat) were experienced by the 
gas. The pressure would be lost in such 
a process, and this would mean loss of 
availability of energy, not destruction 
of the energy. 


Flow of Air in Ducts 


Large increments of pressure, such 
as found in the engine and compressor 
cylinders, are measured in Ib. per sq. in. 
Smaller increments of pressure, such as 
used in measuring air flow in ducts and 
inlet and exhaust pipes, are usually 
measured in in. of water pressure. A 
pressure of 1 lb. is equal to approxi- 
mately 27.7 in. of water if the water 
is at its maximum density, 40°F. If 
the water is warmer, say 80°F., the 
variation is quite small, and the com- 
mon value of 27.75 in. of water equals 
1 lb. per sq. in. pressure is used. The 
factor is derived thus: 1 cu. ft. of 
water weighs 62.4 lb. at 40°F. and 
covers 144 sq. in. Therefore, a column 
of water 1 in. square and 1 ft. high 
weighs 62.4/144 or 0.4334 lb. A col- 
umn of water only 1 in. high and 1 sq. 
in. in area would weigh 0.4334/12 = 
0.03612 lb., and would exert a pres- 
sure of 0.03612 Ib. on the 1 sq. in. it 
covers. For a pressure of 1 lb. per sq. 
in., a column of water 1.000/0.03612, 
or 27.7 in., would be required. 


Air flowing in a duct or pipe has 
two forms of mechanical energy, (pres- 
sure energy and/or kinetic energy), 
not including its heat energy, which 
is not used in normal conditions of 
flow. The pressures are related as fol- 
lows: 


h, =h, +h, . 


where: ' 


(13) 


hy total pressure head, 


hp = actual static pressure head, 
and 


hy = velocity head, or pressure re- 
quired to produce the veloc- 
ity of air movement. 


These values are usually measured in 
inches of water pressure. To convert 
velocity head in inches of water to 
velocity of air in ft. per min., let: 
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Petreco Electric Dehydrating units often are installed after all other methods have 
roved inadequate. Petreco’s ability to handle the tough ones is based on years of de- 
hydrating experience, competent research and engineering skill. Petreco users have 
found that in the long run, volume savings, raised gravities, automatic operation and 
the positive separating and settling action of Petreco units check out most advantag- 
eously on the cost sheets. If you have a dehydration problem, get ‘n touch with a 
Petreco engineer . - - there’s one available in every production area. 
PETROLEUM RECTIFYING COMPANY OF CALIFORNIA 
Los Angeles, California 


Drive, Houston, Texas 
g. Toledo, Ohio 











Fig. 2. Graphic illustration of the quantity of air discharged from a fixed 
initial pressure through a nozzle as the back pressure is varied 


from p, down fo zero 


GDP BF B_BP_P_P_P_~BP_O¢P_P_P_P_P_P_ PPP PPP PPP PPP 


D.= density of air under given 


conditions, 

D! density of water, about 62.3 
Ib. per cu. ft. at 70°F., 

hy, = velocity head, in. of water, 


and h velocity head, ft. of air. 


Under this notation, the following 
relationships are written: 
h,.D! 


h,.D'! 
= = 
hI + or h 2D 


From the laws of physics, we know 


the relationship for velocity and head: 


V? = 2 
Where: 
V = velocity in ft. per sec., or 
V* = 3600 2gh 
Where: 
v = velocity in ft. per min. 


(3600 is 60° sec.) 


Substituting the value of h derived 


h,D' a 
— 3600 


above: 


V? = 3600 X 28 ( 


hy 623 — 1 593,000 
Ss 2S. 2 


12 D 
64.34 
and taking the square root of each: 
lh 
V = 1096.5 @ — =4005\/h, .. 
173 5\/hy.. (14) 


This equation is used for air at or 
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near standard conditions only. Using 
expressions prior to equation (14) 


Vy 


V- = 1,203,000 


or extracting the value of h, from 
equation (14), 


V 2 
h, — D 
1096.5 


The total head or pressure difference 
required to cause air to flow in a duct 
or pipe is divided into static head and 
velocity head. The static head is used 
to overcome friction losses, and the ve- 
locity head is used to accelerate the 
air motion and cause it to flow. If a 
perfectly frictionless duct or pipe were 
available no static pressure would be 
required, and all energy of the air 
would be kinetic, the result or evidence 
of velocity head. The equations for ve- 
locity head are given in (14) and 
(14a). 


(14a) 


For the conditions of a steady flow 
in a pipe or duct, the factor of resist- 
ance may be expressed in the equation: 

Pa = FSDV" 

Where: 

P = drop in pressure, lb. per sq. 
ft., 

a = the cross-sectional area of the 
pipe, sq. ft., 

F =a constant depending upon 
the nature of the fluid and 
condition of the pipe surface, 


THE 





= area of contact surface be- 
tween fluid and the pipe, sq. 
ft., 


D = density of the fluid, lb. per 
cu. ft., and 


V = the velocity of the fluid flow, 
ft. per sec. 
f 


To simplify this equation and to ex- 
press it in a form typical of all flow 
equations, let F f/2g, and substitute 
in the equation so that it shall read: 


fSDV* 


a X 2g 


P om 


For round pipes having a diameter, 
d, and a length, L, the surface, S=7dL, 
and the cross-sectional area a=7d"/4, 
which may be substituted in the equa- 
tien as follows: 


—_ f «db DV" 4f LDV- 
= x 2g d X 2g 


The weight of the gas flowing in |b. 
per min. is: 


Ww nd® Xx V¥xX< D xX 60 
4 
47.12d°VD 
or: 
Ww 
v= 
47.12 d-D 


Using this value for V, and reducing 
the pressure drop to Ib. per sq. in., 
p — P/144, and the diameter to in. by 
letting d, —d/12, the formula be- 


comes: 
: 0.04839 2” L 
2) . 3 = 
144° | Dd,’ 


The coefficient f was found by Un- 


win to be: 


: . . 3.6 
cans) -™(1428) 


Various other investigators have de- 
termined values of f as a whole, or for 
the K in Unwin’s coefficient, which 
results in the final form of the equa- 
tion being: 


3.6 
Pa = 0.0001306 w°L’ d, 
D . 
(15) 
which is for steam, and 
3.6 
1 + 
Pa = 0.0001428 w°L d, 
D d,° 
(16) 


which is for air and all permanent 
gases, including superheated steam. In 
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To Correct High Gas /Oil Ratio --Where the 
entire sand section has been perforated and the well 


produces with an exceedingly high gas/oil ratio, 
operators can perform “squeeze” cement job through 
gun perforations in the gas sand. This makes it pos- 
sible to close off entirely the free gas area and gun 
perforate only sufficient number of holes to allow 


the well to produce at the correct gas/oil ratio. 
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Water Exclusion --Water entries from below or 
above an oil zone to be perforated may be tested and 
the water completely excluded by perforating and 
“squeeze” cementing. This allows the oil sand to be 


produced efficiently. 





LANE-WELLS GUN PERFORATOR APPLICATIONS 
GIVE YOU BETTER WELL CONTROL! 


What production demands or restrictions you will 
face--six months, or a year from now--no one can 
say. Your ability to meet them economically will 
depend in some measure on individual well produc- 
tion efficiency and complete well control. 

Lane-Wells Gun Perforator applications made pos- 
sible production economies during years when low 
costs were imperative. Today these same Gun Per- 
forator Applications can provide better well control 


to effect maximum production efficiency. 


y ae 7oolt-Today./ 


LANE-WELLS 


“Gun Perforating to Control Gas/Oil Ratio” and 
“Gun Perforating for Water Exclusion” are two of 
many important applications of this Lane-Wells 
Service. Like “Plug-Back” and “Selective Comple- 
tion” they are production economies proved by ten 
years experience in oil fields throughout the country. 


Your Lane-Wells Field Engineer will be glad to 
work out with you a well control program to obtain 


maximum production cfhiciencies. 





_ a: men drill for oil! 


General Offices and Export Office: 5610 South Soto St., Los Angeles 





solving for the diameter or length of 
a pipe for a given pressure drop, other 
forms of equation (16) are as follows: 


d. — 2) 9.0003 w*L 
Ve, —pop 


5/ 9.0003 QDL 


= (17) 
(Pi: — P-) 
: 7.000 (p, —p.) Dd,* 
. ; 3.6 ; 
d, W 
7.000 —p.) d* 
(p, p.) d (18) 


( 14 - ) OD 


In these equations, the notation and 
symbols have the following meanings: 


p, and p. = pressure at points 1 and 
2 in the pipe, 

Pp; — p. P,, the pressure drop or 
loss between points 1 
and 2, respectively, 

P, pressure drop, Ib. per sq. 
in., 
Q= volume of fluid (gas), 


cu. ft. per min., 

w = weight of fluid (gas) 
flowing past a given 
point, lb. per min., 

d, = diameter of the pipe, in., 

D = density of the fluid, Ib. 
per cu. ft., and 


L = length of the pipe from 
points 1 to 2 in ft. 


For low-pressure air or gas, such as 
intake air pipe, the equation is gen- 
erally written to involve the perimeter, 
R, of the pipe or duct rather than the 
diameter. The equation then assumes 
the form: 

fRL DV* 


r= in cw = «© Co 


using the same notation as above. 


The various forms of equations (17) 
and (18) are used in making calcula- 
tions for all forms of air and gas pipe 
systems when the pressure is sufficiently 
high to be measured and studied in 
units of lb. per sq. in. Equation (19) 
ordinarily is used in chart form for 
simplicity and rapid calculations. Typi- 
cal of such a chart is Fig. 3, which 
gives pipe sizes, air volumes, friction 
losses, and air velocity for straight 
pipe lengths of 100 ft. Fittings and 
obstructions must be considered in 
terms of the velocity head, and the 
losses thus determined are added to the 
losses in the straight pipe to determine 
the total frictional losses to be over- 
come by the static head pressure. Ducts 
of square or rectangular cross-section 
may be converted into friction equiva- 
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lent of round ducts by reference to 
proper tables in a handbook. 

Due to many possible radii on which 
a given diameter pipe or duct elbow 
may be made, it is customary to quote 
the pressure loss in percentage of the 
velocity head for the various ratios of 
“radius of elbow center-line to elbow 
width.” For example, a duct or pipe 
that is 12 in. in diameter and has a 
center line radius of 18 in. is said to 
have a ratio of 1'% or 150 percent. 
The elbow would have an inside radius 
of 12 in. and an outside radius of 25 
in. A table of such loss factors for 


DBPL PEP PPI ILI PPI LD LD LD DD DDL 








Fig. 3. Chart for determining fric- 
tion of air in pipes 


rrr rrr rrr rrr wr rr rrr rrr rrr 


both round and square ducts taken 
from a handbook follows: 


Percent of vetocity 


head loss 

Ratio of centerline Round elbows Square elbows 
radius to pipe width percent percent 

0.60 52 53 

0.75 38 33 

1.00 26 18 

1.50 17 9 

2.00 15 8 


As an example, let us determine the 
friction loss in a round duct 14 in. in 
diameter and 70 ft. long, having el- 
bows whose center line radius is 21 in. 
The air is flowing at a velocity of 1200 
ft. per min. 

Solution: From the chart, find the 
intersection of the line for 1200 ft. 
velocity and the line for 14-in. pipe. 
This is about 0.19 in. per 100 ft., 


which would be 0.70 & 0.19 = 0.133 
in. for 70 ft. The velocity head for 
air at standard conditions is found by 
using the equation: 


1200 \? 
h, = { ———_ 07488 
. (ne )x — 


= 0.0895 in. 


The elbows have a ratio of R/W 
21/14 = 150 percent, and from the 
accompanying table, the loss is found 
to be 17 percent of the velocity head 
for each elbow. The loss in both el- 
bows, therefore, is 2 * 0.17 & 0.0895 

0.0304 in. The total loss in the pipe 
and the two elbows is the sum of these 
items, or: 


0.133 + 0.0304 = 0.1634 in. of 
water. 


If the above duct system is attached 
to an air filter whose resistance is 0.25 
in. when clean, and 0.48 in. when 
relatively dirty, the total resistance to 
the flow of air varies from 0.25 + 
0.1634—0.4134 in. of water to 0.48- 
0.1634—0.6534 in. of water. These 
figures are typical of air inlet systems 
for the two-stroke cycle engines, 
whereas similar figures for four-stroke 
engines as a rule will be higher. 


Conclusions 


It can be seen from the equations 
that friction losses in such duct sys- 
tems are affected by the size, shape, 
surface roughness, and length of the 
pipe. Summing up, the following laws 
govern the friction of liquids and gases 
flowing in ducts or pipes, and all have 
been determined by experiments: 


1. The frictional resistance varies 
approximately as much as the 
square of the velocity. 


nN 


The frictional resistance varies 
directly with the area of con- 
tact between the fluid and the 
duct or pipe. 


3. The frictional resistance varies 
directly as the density (weight 
per cu. unit) of the fluid. 


4. The total frictional resistance is 
independent of its pressure 
against the wall of the duct or 
pipe. 

5. Item 2 is influenced greatly by 
the nature of the duct surface. 
Smooth surfaces such as sheet 
metal or glass offer less resist- 
ance to flow than rough surfaces 
such as cast-iron, brick, and 
concrete. 


6. Each obstruction, such as filters, 
mufflers, or baffles, etc., and each 
element or fitting that changes 
the direction of flow will offer 
resistance to the flow of the 
fluid or gases. 


wee —— 
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THE Petroleum 
Engineer’s 
CONTINUOUS TABLES 


A DAILY REFERENCE FOR OPERATING MEN 





INSTALLMENT NO. 62 


HIS is the second installment of the sixth year since the Continuous Tables were 

adopted as a valuable and regular feature of The Petroleum Engineer. Throughout 
the last five years the original objective of the tables, to save time and effort for the tech- 
nician and the practical field or plant worker, has been strictly adhered to. As a result, 
their reception has been such as to lead the editors to believe that they are accomplishing 
their original objective. The tables have proved one of the most popular and helpful 
departments of The Petroleum Engineer. 


The tables in the last 61 installments, 373 tables, have presented material that con- 
sisted of tabular data rather than graphs, curves, alignment charts, or other methods of 
presenting relationships between two or more variables. A part of the original objective 
was the presentation of the data in the simplest form available—tabular form data are 
believed the most accurate and readily followed by the average reader than any other 
method available. There are many types of information best presented by curves or nomo- 
graphs when three or more variables must be considered simultaneously. Such data as must 
be presented in the form of charts and graphs has been begun in this installment. 


Readers throughout the industry have indicated their interest in the source of so 
many tables. All the tables have developed as a result of suggestions for new tables, direct 
contributions, and improvements to existing tables by members of the petroleum and 
related industries, including manufacturing concerns, who are continually searching for 
practical information reduced by computation to tabular form readily applicable to the 
problems daily confronting them that might otherwise necessitate a more or less tedious 
calculation. These contributions and suggestions from the industry have resulted in a 
valuable exchange of information and data contributing to the progress of the industry 


as a whole. 
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To readers of The Petroleum Engineer, who are only now becoming interested in the 
Continuous Tables, it should be pointed out that each table is assigned a filing or index 
number that conforms with the Dewey Decimal System of classification as modified and 
extended for the petroleum and related industries by L. C. Uren, professor of Petroleum 
Engineering at the University of California. This complete index has been published in 
earlier installments of the tables and is now available in booklet form at a cost of 50 cents 
per copy from The Petroleum Engineer, P. O. Box 1589, Dallas, Texas. Complete sets of 
the tables from the first installment to the present are also available in conjunction with 


subscriptions. 


Of the 61 installments of the Continuous Tables published to date, the number of tables in each division and their 
general field classification number follow: 


Nos. PO0OO-P399—General - - - - + + += + © © © 2 2© 2 «© - 50 
Nos. P400-P499—Drilling ee a eg ee ee ee a ee 
Nos. P500-P599—Production - - - - + + + + + © © «© « « « 79 
Nos. P600-P699—Transportation and storage (includes pipe line) - - - - - - 92 


Nos. P700-P799—Refining, including 


Nos. P770-P799—Natural Gasoline, which may be classified in a separate division as shown 
here if of special interest to the user — - 2 ee ee ee 46 





Total - - - - - - - - - e e ‘ - 2 m 2 373 





INDEX TO TABLES“ 


litle of Table Index No. Page Issue 
Temperature conversion—Centigrade and Fahrenheit P 061.001. 109 Aug. 
Squares* of whole numbers P 061.001.4 115 Aug. 
Weight of dry material added to drilling mud, lb. per gal. (Sp. Gr. of additive=4.50) P 425.218.43 107 Aug. 
Hydrochloric acid solution schedule (sheet 1) P 532.911. 103 Aug. 
Solution of Weymouth’s Formula for gas flow in large capacity gas lines P 621.1 113 Aug. 
Pipe line coefficients for gas flow—values of d2.5 (sheet 4) P 622.001. 69 July 
Pipe line coefficients for gas flow—values of d2-5 (sheet 5) P 622.001. 73 July 
Pump equivalents—gal. per minute ..:.. P 670. 105 Aug. 
Pressure extensions—orifice meter calculations (sheet 18) P 683.32 71 July 
Pressures extensions—orifice meter calculations (sheet 19) P 683.32 111 Aug. 


*This index will be revised monthly. The index for installments 1-12, inclusive, will be found in the May, 1938, issue; 13-24, inclusive, 


in the June, 1939, issue; 25-36, inclusive, in the June, 1940, issue; 37-48, inclusive, in the June, 1941 issue, and 48- 60, inclusive in the 
June, 1942, issue. 





INDEX TO ADVERTISERS IN TABLES 


Page Issue Backing Table No. 


American Air Filter Company, Inc. -110 Aug. P 061.001. 
Bantam Bearings Corporation .... 116 Aug. P 061.001.4 
Bantam Bearings Corporation .. (sheet 4) 70 July’ P 622.001.’ 
Chapman Valve Manufacturing Company, The (sheet 19) 112 Aug. P 683.32 
Dearborn Chemical Company .114 Aug. P 621.1 
Graver Tank & Mfg. Co., Inc. dlesics seianssaicaccandelilsshdes ai 106 Aug. P 670. 

Hyatt Bearings Division, General Motors Sales Corporation (sheet 1) 104 Aug. P 532.911. 
Hyatt Bearings Division, General Motors Sales Corporation (sheet5) 74 July P 622.001. 
LeRoi Company .108 Aug. P 425.218.43 
Vortox Manufacturing Company (sheet 18) 72 July P 683.32 
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i — . —_—_——X!! ——— — 
HYDROCHLORIC ACID SOLUTION SCHEDULE 
|= 
| coal a, es . 
Specific gravity Percent | Wt. in Ib. per gal. | Gal.“equivalent | Gal. of 15 percent | Gal. of 15 percent 
Be. ot 60 HCl | at 60°F. to 1 gal. of 15 HCl equivalent | HCl equivalent 
60°F 60°F percent HCl to 1 gal. to 1 lb. 
4.90 1.03495 7.00 8.6282 2.2258 0.44928 0.05207 
5.00 1.0357 7.15 | 8.6344 2.1775 0.45924 0.05319 
5.25 1.0375 7.52 | 8.6494 2.0668 0.48385 0.05594 
5.50 1.0394 7.89 | 8.6652 1.9662 0.50858 0.05869 
5.57 1.0400 8.00 8.6703 1.9381 0.51597 0.05951 
5.75 1.0413 8.26 8.6811 1.8748 ] 0.53340 0.06144 
6.00 1.0432 | 8.64 | 8.6969 1.7890 | 0.55897 0.06427 
6.24 1.0449 9.00 | 8.7111 1.7147 | 0.58320 0.06695 
| 6.25 1.0450 9.02 8.7120 1.7107 0.58455 0.06710 
6.50 1.0469 9.40 | 8.7278 1.6386 0.61029 0.06992 
6.75 1.0488 9.78 8.7436 1.5721 0.63611 0.07275 
6.89 1.0499 10.00 8.7528 1.5359 0.65110 0.07439 
7.00 1.0507 10.17 8.7595 1.5090 | 0.66267 | 0.07565 
7.25 1.0526 10.55 8.7753 1.4521 0.68868 0.07848 
7.50 1.0545 10.94 | 8.7912 1.3978 | 0.71542 0.08138 
7.54 1.0548 11.00 8.7937 | 1.3898 | 0.71955 0.08183 
7.75 1.0564 11.32 8.8070 1.3484 0.74161 0.08421 
| 8.00 1.0584 11.71 8.8237 1.3010 0.76861 0.08711 
8.19 1.05985 12.00 8.8358 1.2679 0.78873 0.08927 
| 8.25 1.0603 12.09 8.8395 1.2579 0.79498 0.08994 
| 8.50 1.0623 12.48 8.8562 1.2163 0.82217 0.09284 
8.75 1.0642 12.87 8.8720 1.1773 0.84938 0.09574 
8.83 1.0649 13.00 8.8779 1.1648 0.85852 0.09670 
9.00 1.0662 13.26 8.8887 1.1406 0.87676 0.09864 
9.25 1.0681 13.65 8.9045 1.1060 0.90416 0.10154 
9.47 1.0699 14.00 8.9195 1.0765 0.92891 0.10414 
9.50 1.0701 14.04 8.9212 1.0733 0.93173 0.10444 
9.75 1.0721 14.43 8.9379 1.0423 0.95940 0.10734 
10.00 1.0741 14.83 8.9546 1.0123 0.98784 0.11032 
10.11 1.0750 15.00 8.9621 1.0000 1.00000 0.11158 
10.25 1.0761 15.22 8.9712 0.98454 1.01570 0.11322 
| 10.50 1.0781 15.62 8.9879 0.95755 | 1.04434 0.11619 
10.74 1.08005 16.00 9.0042 0.93312 | 1.07168 0.11902 
10.75 1.0801 16.01 9.0046 0.93249 1.07240 0.11910 
11.09 1 0821 16 41 9.0213 0.90808 1.10123 0.12207 
11.25 1.0841 16.81 9.0379 0.88484 1.13015 0.12505 
11.37 1.08505 17.00 9.0458 0.87418 1. 14393 0. 12646 
| 11.50 1.0861 17.21 9.0546 0.86268 1.15918 0. 12802 
11.75 1.0881 17.61 9.0713 0.84153 1.18831 0.13100 
11.99 1.09015 18.00 9.0884 0.82175 1.21691 0. 13390 
12.00 1.0902 18.01 9.0888 0.82126 1.21764 0. 13397 
12.25 1.0922 18.41 9.1055 0.80194 1. 24697 0. 13695 
12.50 1.0943 18.82 9.1230 0.78297 1.27719 0.14000 
12.61 1.09525 19.00 9.1309 0.77488 1.29053 0.14134 
12.75 1.0964 19.22 9.1405 0.76520 1.30684 0. 14297 
13.00 1.0985 19.63 9.1580 0.74779 1.33727 0. 14602 
13.23 1.1004 20.00 9.1738 0.73269 1.36484 0.14878 
13.25 1. 1006 20.04 9.1755 0.73109 1.36782 0.14907 
13.50 1.1027 20.45 9.1930 0.71507 1.39846 0.15212 
13.75 1.1048 20.86 9.2105 0.69968 1.42922 0.15517 
13.84 1.1055 21.00 9.2163 0.69458 1.43972 0. 15622 
Be°, Specific Gravity at a and percent HCL taken from HCL Sal. of 15 percent HCL equivalent to 1 gal. = ride 
table in Handbook of Chemistry and Physics. sp. gr. X percent HCL 
| Weight in lb. per gal. at i a 8.3368 X sp. gr. a -” 
60° F. . Gal. of 15 percent HCL equivalent to 1 Ib. 
| g i “ at tes a t HCL t HCL 
Gal. equivalent to 1 gal. of 15 percent HCL = sp. gr. X percent HCL = TTS = —atTeo 
100 
This series of tables submitted by P. E. Fitzgerald, geologist, Dowell, Inc., Tulsa, Oklahoma. 7 
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YOUR ROLLER BEARINGS HAVE A BIG JOB 
TO DO. DON’T NEGLECT THEM! KEEP THEM 
CLEAN...WELL LUBRICATED... PROPERLY 
ALIGNED! THIS IS NO TIME TO TAKE CHANCES! 


Woe ne bearingskeep —_ and lubricated. Be sure bearings fit 
f 


factory wheels turning,transpor- — snugly...for looseness might cause ex- 
tation rolling and farm machinery _ cessive wear and misalignment. Keep 
producing, they have the added war- bearings free from grit and dirt both 


tim. job of keeping armies on the go, — in assembly and in operation. 
aircraft aloft and battle fleets afloat. With Hyatts assigned to two impor- 
Vitaltothearming,transportingand tant jobs: beating friction and helping 
feeding of our forces...with Victory — to beat the Axis...don’t neglect them! 
demanding round the clock operation, | Our Engineering Department will be 
day after day...even sturdy bearings — glad to help you on any bearing ap- 


like Hyatts, which run for long periods plication or maintenance problem. 





without attention under normal con- Hyatt Bearings Division,:-Gen- 
ditions, need a little care today. eral Motors Corporation, Harrison, 


Be sure bearings are properly sealed New Jersey. 


THIS IS THE 507 YEAR OF HYAT ROLLER BEARINGS 


THE PETROLEUM ENGINEER, August, 1942 











THe PETROLEUM ENGINEER'S ConTINUOUS TABLES 








PUMP EQUIVALENTS — GAL. PER MINUTE 





Gal. 


per 


day* 


14, 
17, 
20, 


23 


28, 


31 


40 


43, 
,080 
, 960 
, 840 
,720 


36 


129 
136 
144 
151 
158 


165 
172 
180 
187 
194 


201 


223 
230 


237 
244 
252 
259 
252 


273 
280 


400 
280 
160 


,040 
25, 


920 


800 


, 680 
34, 
37, 
,320 


560 
440 


200 


,600 
14 , 800 
,000 
, 200 
>, 400 


,600 
, 800 
,000 
5,200 
.400 


,600 
, 800 
,000 
. 200 
400 


, 700 
, 800 
,000 
200 
,400 


,600 
208 , 
216, 
, 200 
,400 


800 
000 


, 600 
, 800 
,000 
, 200 
,000 


, 600 
, 800 


Cu. ft. per 


second 


0.10 


0.20 


0.30 


0.40 


| 


Cu. ft. per 


minute 


wNoN Ke 


6 


12. 


12 
13 
14 
14 


18 


18 


19. 
20. 


20 


21. 


22. 


22 


23. 3$ 


24 
24 


26 


.337 
.604 
.872 


139 


.407 


.674 
941 
3.208 
3.476 
.744 


.001 
.278 
.546 
813 


081 


348 


016 


».685 
354 


022 


691 


399 
.03 
.69 
36 


03 
70 
37 


.04 


71 


5.38 
16. 
16. 
17. 


04 
71 
38 
05 


72 
39 
05 
72 
39 


Cu. ft. per 


hour 


80.22 
96. 26 
3 
128. 
144. 


112 


164.: 
176. 
192.! 
208 . 6 
224.6 


240. 
256. 
272. 
288. 


304 


320. § 
360. 


401 


441. 


481 


521. 
561. 
601. 


641 


681. ¢ 


721 
762 


802. 


842 
882 


922. 


962 
1002 


1042. 
1082. § 


1123 


1163. 
1203 .< 
1243. 
1283. 


1323 
1363 


1403. 
1443 .¢ 


1484 


1524. 
1564 .¢ 


4 
dq 


Nore 


| Cu. ft. per | 


day* 


1925. 
2310 

2695. 
3080. 
3465. 


3850 . 6 
4235. 
4620. 
5005. 
5390. 


oe Se Ww WK 


“I oS 


“I 


QO OO 


5775.9 
6160.9 
6546.0 
6931.1 


731 


6.1 


7701.2 
8663.8 
9626.5 


10, 
Li, 


12, 
13, 
14, 
15, 
16 


17 
18 
19, 
20 
21, 


22, 
23, 
24 
25, 


26, 
27, 
28 
29 
30, 


31 
32, 
33, 
34, 
35, 


36, 


37, 


589 
552 


514 
477 
439 
402 


, 365 


, 328 
, 290 


253 


,216 


178 


141 
104 


,066 


029 


, 992 


954 
917 


,879 
, 842 


805 


, 767 


730 
693 
655 
618 


581 
543 


0. 


0 


0. 


0 
0 


0 
0 


0. 


0 


0 


to Nw tb NQ- — — — 


Nw bw 


— b CO 


— 


wWwhd dS de 


TBbl. per 


minute 


24 
29 
33 
38 


_ 
> 4) w 


soo > 


aD 
“IN N bt 


71 


.76 


81 
86 
90 


95 
07 
19 
31 
13 
55 
66 
78 
90 
02 


14 
26 
40 
49 
62 


74 
86 
98 
09 
21 
33 
15 
57 
69 
81 


93 
05 
16 
28 
40 


a9) 


tr 


64 


Bbl. per 


hour 


14.3 


17 
20 
22 


25 


28.5 


31 


24 < 
34.2 


37 
10) 


12 
15 
18 
51 
54 


~~ 


vf 


64.: 


71 


— 


SO 


92 
100 
107 


114.; 
121. 


128 
135 
142 
150 


157. 


164. 
171.: 


178 


192.§ 


18.3 


87 
73 
59 
44 
30 


Bbl. per 


day* 


342. § 
411.. 


480 
548 


617 


685 


685. 
822. ¢ 


891 
960 


1028 
1097 


1165. 
1234. 
1302.§ 


1371 


1542 .§ 


1714. 


IS85 


2057 


i) 
LS) 
Oo 


Dynunnw ww 


— 


3085 
3257 
3428 
3600 


3771. 


3942. § 
$114.: 
$285.5 


1457 .: 


16528 


4800 


4971.: 
5142. 
5314.% 


5485 


5657.‘ 


5828.6 


6000 


6171. 
6342. § 


6514.; 
6685. ! 











| 
| 
Gal. per Gal. per 
minute hour 
10 600 
12 720 
14 840 
16 960 
18 1,080 
20 1,200 
22 1,320 
24 1,440 
26 1,560 
28 1,680 
30 1,800 
32 1,920 
34 2,040 
36 2,160 
38 2,280 
410 2.400 
15 2,700 
50 3,000 
Y5) 3.300 
60 3.600 
65 3,900 
70 4.200 
75 4.500 
80 4.800 
85 5,100 
90 5.400 
95 5.700 
100 6,000 
105 6 300 
110 6,600 
115 6,900 
120 7,200 
125 7,500 
130 7.800 
135 8.100 
140 =| ~—- 8,400 
145 8,700 
150 9 000 
155 9 ,300 
160 9,600 
165 | 9,900 
170 10,200 
175 10,500 
180 10,806 
185 11,100 
190 11,400 
195 11,700 
| 
| *24 hr. day. 
+42 gal. bbl. 
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GRAVER 
EXPANSION ROOF 





inp Stati ae 


Get the facts. 
Write Graver 
today. 

» 


gTEet STORAGE TANKS _ 
; WaPOR CONSERVATION syste 
WELDED cansTRUCTION 
sTRESS RELIEVING 
X-RAVING 
ATED gTEet and 


c 
FABT-CORROSIVE pLATE 


WATER SOFTENERS 
pation SYSTEMS 


CLARIFIERS, 
pment 


FILT 


sewace EU! 





Illustrating method of manifolding ordi- 
nary storage tank to Expansion Roof Tank. 











42-16-S 


106 


















~ PROTECTS 
a whole battery of 
conventional storage tanks 


against VAPOR LOSS 





Flere's another example of the efficient, economical, and dependable pro- 
tection afforded by a Graver Expansion Roof. 


One tank of suitable size, equipped with a Graver Expansion Roof, is mani- 
folded to a number of ordinary storage tanks. As the vapors in these tanks 
expand they are forced into the vapor space of the Expansion Roofed Tank. 
Liquid sealed all around, the Roof rises to accommodate these expanding 
vapors, holding them instead of expelling them. Evaporation loss is thus 
eliminated. 
% Only one Expansion Roof to buy ‘o protect the contents of a whole battery 
of storage tanks. 


% Evaporation losses eliminated. Octane rating maintained. Filling losses re- 
duced to a minimum. 


% Requires minimum attention and will last longer than an ordinary storage 
tank, No breathing in of moisture laden air. 


% Conical roof prevents accumulation of snow or water. 
% All equalizing equipment inside protected from the weather. Can be ad- 
justed from outside without taking tank out of service. 
Conservation of gasoline is of paramount importance today anda Graver 
Expansion Roof provides the efficient, economical means of accomplish- 
ing it. 


GRAVER TANK & MFG. CO. |NC. 
a CHICAGO 


CATASAUQUA, PA EAST CHICAGO, IND. TULSA 
CABLE ADDRESS — GRATANK 
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== . the life lines 











Le Roi RX1V engine. Installed in a 
main pipe-line station at Healdton, 
Oklahoma. Now on 24-hour duty. 





ey my pumping unit powered with 





® 4 to 100 H. P. engines 


of our war economy .. . with | shi mt rite 


pumps. 


® 100 to 400 H., P. sizes 
for main line, standby, or 
emergency service — cap- 


able of handling 12,000 to 


operating on Gasoline — Natural Gas — Butane | 35,000 barrels per day. 


Steady, uninterrupted service in trans- 
porting petroleum and its products 
through pipe lines has become a matter 
of grave concern to the nation. Here 
Le Roi engines are doing their part for 
both major and independent companies 
— standing up, with minimum main- 
tenance, under the grind of 24-hour 
operation. ® Behind this performance 
is a quarter-century of experience in 
designing and building heavy-duty en- 
gines for industry’s tough jobs. Le Roi 
features assure you of low first cost — 


LE ROI COMPANY, MILWAUKEE, WIS. TULSA, OKLA. 


low installation cost — © Engine and pump may be 


low operating and main- assembled as a single unit. 


tenance cost — and the ‘ : 
© Compact stationary unit 


with portable features — 
the extra factors of safety readily transferred. 


that pull you through 


extra reserves of power, 











emergencies. © Power 

your next pipe line job with Le Roi 
engines, and be confident of results 
that back up your good judgment. 
Write, stating size of engine in which “i 
you are interested, and we will send — = = 


bulletins giving complete details. ili re 


OUR PRODUCTS 
Described in the 
COMPOSITE CATALOG 















Southern Engine & Pump Company, Houston — Dallas — Kilgore, Texas 
General Machine & Supply Company, wichita Fats — odessa, Texas 
Western Machinery Company, st. tovis, Missouri © Centralia, Illinois 
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TEMPERATURE CONVERSION—FAHRENHEIT AND CENTIGRADE 
Nl l l 
Temp., | . | 2 Temp., ". "e Temp., C. es Temp., | C. | F. 
°C. or °F, | °C. or °F. °C. or °F. | °C. or °F. | | 
0 | 17.8| 32.0 50 10.0 122.0 100 | 38 212 590 310 | 1094 
1 |—I7.3!1 2.8 51 10.6 123.8 110 43 230 600 | 316 | 1112 
2 | —16.7| 35.6 52 11.1 125.6 120 49 248 610 | 321 1130 
3  |—16.1| 37.4 53 11.7 127.4 130 54 266 620 | 327 1148 
4 | 15.6 | 39.2 54 12.2 129.2 140 60 | 284 630 | 332 | = 1166 
5 |—15.0| 41.0 55 12.8 131.0 150 66 302 640 338 1184 
6 |—14.4] 428 56 13.3 132.8 160 71 320 650 343 1202 
7 |—13.9| 44.6 57 13.9 134.6 170 77 338 660 | 349 | 1220 
8 |—13.3| 46.4 58 14.4 136.4 180 82 356 670 354 | 1238 
9 | 12.8| 48.2 59 | 15.0 138.2 190 88 374 680 360 | = 1256 
| 
10 | 12.2| 50.0 60 | 15.6 140.0] 200 | 93 392 690 366 | 1274 
11 | —11.7]| 51.8 61 16.1 141.8] 210 | 99 410 700 371 | 1292 
12 | —11.1| 53.6 62 | 16.7 143.6] 212 | 100 413 710s 377, | ~—s:1310 
13 10.6 | 55.4 63 17.2 145.4 | 220 | 104 428 720 | 382 | ~—s1328 
14 | 10.0] 572 | 6 | 178 | 1472] 230 | 110 | 446 730 | 388 1346 
15 | — 9.44) 59.0 65 | 18.3 | 149.0| 240 | 116 464 740 | 393 | 1364 
16 | — 8.89] 60.8 66 | 18.9 | 150.8] 250 | 121 482 750 | 399 1382 
17 | — 8.33] 62.6 67 | 19.4 | 152.6] 260 127 | 500 760 104 1400 
18 7.78| 64.4 68 | 20.0 | 154.4 270 | 132 | 518 770s 110 1418 
19 | — 7.22! 66.2 69 | 20.6 156.2] 280 138 536 730 | 416 1436 
20 6.67) 68.0 70 | 21.1 158.0} 290 | 143 554 790 | 121 | 1454 
21 |—6.11| 69.8 71 =| 21.7 159.8 | 300 149 572 800 | 427 | 1472 
22 | — 5.56] 71.6 72 22.2 161.6 | 310 154 590 810 432 1490 
23 5.00} 73.4 73 | 22.8 | 163.4] 320 160 | 608 820 | 438 1508 
24 | — 4.44 75.2 74 | 23.3 | 165.2] 330 166 | 626 830 43 | 1526 
25 | — 3.89] 77.0 75 | 23.9 167.0] 340 171 644 840 149 1544 
26 - 3.33| 78.8 76 24.4 168.8 | 350 177 662 850 | 154 1562 
27 2.78) 80.6 77 25.0 170.6 | 360 182 680 860 460 | 1580 
28 | — 2.22] 82.4 78 25.6 | 172.4] 370 188 698 870 166 1598 
29 | — 1.67| 84.2 79 | (26.1 174.2] 380 193 | 716 880 171 1616 
30 1.11} 86.0 80 26.7 176.0} 390 199 | 734 890 | 177 1634 
31 0.56] 87.8 81 27.2 177.8 | 400 204 752 900 | 482 1652 
32 | 0.00) 89.6 82 27.8 179.6 | 410 210 770 910 | 488 1670 
33 0.56} 91.4 83 28.3 181.4] 420 216 788 920 | 493 1688 
34 1.11} 93.2 84 28.9 183.2 430 221 806 930 499 | 1706 
| 
35 1.67} 95.0 85 29.4 185.0 | 440 227 824 940 | 504 1724 
36 2.22) 96.8 86 30.0 186.8 | 450 232 842 950 510 1742 
37 2.78] 98.6 87 | 30.6 188.6 | 460 238 860 960 516 1760 
| 38 3.33] 100.4 88 31.1 190.4 470 243 878 970 | 521 | 1778 
39 3.89} 102.2 89 31.7 192.2] 480 249 896 980 | 527 1796 
} | 
40 4.44] 104.0 90 32.2 194.0] 490 254 914 990 532 1814 
| 41 5.00} 105.8 91 32.8 195.8] 500 | 260 932 1000 538 | 1882 
| 42 5.56] 107.6 92 33.3 197.6 510 | 266 950 Pome heal 
43 6.11| 109.4 93 33.9 | 199.4] 520 271 968 __ Factors for interpolation _ 
! 44 6.67) 111.2 94 | 34.4 | 201.2] 530 277 | 986 |} Temp,) | | Temp) | 
| | | | °C. or °F.| °C. | °F. |°C. or °F] C. | F. 
| 45 | 7.22! 113.0 95 35.0 | 203.0] 540 282 | 1004 1 (0.56 1.8] 6. |3.33]10.8 
| 46 7.78] 114.8 96 35.6 | 204.8] 550 288 1022 2 |1.11) 3.6] 7  |3.89|12.6 
47 | 8.33] 116.6 97 36.1 206.6} 560 293 1040 3 |1.67| 5.4 8 |4.44)14.4 
48 8.89} 118.4 98 36.7 | 208.4 570 299 1058 4 |2.22;7.2} 9 |5.00)16.2 
49 9.44) 120.2 99 37.2 | 210.2] 580 304 1076 5 |2.78| 9.0) 10 oe 
NOTE: Numbers in the column “Temperature, °C. or °F.” refers to the temperature in either Centigrade or Fahren- 
heit which it is desired to convert. The columns headed “°C.” and “°F.” contain the equivalent temperatures 
to those given in the first column. 
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ECAUSE the war can 
be won or lost on Amer- 
ica’s industrial front as easily as 
on the battle field—American in- 
dustry has found it pays to protect the 
precious machinery and power plants 
they must depend upon in order to 
meet our war demands. American Air 
Filter equipment has been an impor- 
tant factor in accelerating deliveries of 
war materials and saving valuable 


















that clean air is more vital 

to their operation today than 

at any previous time. 

The American Air Filter Company 
offers the only complete line of air 
cleaning equipment made for engine 
and compressor service. Outstanding 
among the several types available is 
the Cycoil Oil Bath Air Cleaner which 
offers exclusive 4-way cleaning, assur- 


machinery from destruction by abra- ing positive dust protection under the 
sive dust. Production schedules acceler- most severe conditions. Send for bul- 
ated many times normal have doubled letins describing American Air Filter 


or trebled the running time of gas _yagwy = Cquipment for engine and compressor 
engines, diesels and compressors in use requirements. These bulletins are avail- 
throughout the nation, which means able without obligation. 





AMERICAN AIR FILTER COMPANY, INC. 
384 CENTRAL 4% AVENUE LOUISVILLE, KY. In Canada, Darling Bros., Ltd. Montreal 
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THe PETROLEUM ENGINEER'S CONTINUOUS TABLES P 683.32 
: Static Press. 
1800-1895 lb. 
} 
a S&S ; ; 
=e Static pressure, lb. per sq. in., ga. 
255 eae iianidig incase : “i 
© ge | | 
6 &s| 1800 | 1805 | 1810 | 1815 | 1820 1825 | 1830 | 1835 | 1840 | 1845 | 1850 | 1855 | 1860 | 1865 | 1870 | 1875 1880 | 1885 | 1890 | 1895 
2 60.24) 60.32 60.41) “60.49| 60.58) 60.66) 60.73) 60.82) 60.90) 60.99 61.06 61.14 61.23 61.31 61.40) 61.47| 61. 55| 61.64) 61.72 61.79 
4 85.20) 85.32) 85.44) 85.56) 85.68) 85.80) 85.90) 86.02) 86.14) 86.26) 86.36] 86.48) 86.60) 86.72) 86.84) 86.94) 87.06) 87.18) 87.30) 87.40 
6 (104.3 |104.5 |104.6 |104.8 |104.9 {105.1 |105.2 |105.3 |105.5 |105.6 |105.7 |105.9 |106.0 |106.2 |106.3 |106.5 |106.6 |106.8 |106.9 |107.0 
8 j120.5 120.6 {120.8 |120.9 |121.2 {121.3 |121.5 {121.6 |121.8 |121.9 |122.1 |122.3 {122.5 |122.6 |122.8 {122.9 |123.1 |123.3 |123.4 |123.6 
10 |134.7 |134.9 135.1 |135.3 |135.5 |135.6 [135.8 |135.9 [136.2 |136.4 |136.5 |136.7 |136.9 137.1 |137.3 |137.5 187.6 137.8 |138.0 {138.2 
} | 
12 147.6 |147.8 |147.9 \148.2 |148.4 148.6 |148.8 |148.9 |149.2 |149.4 |149.6 |149.8 [149.9 |150.2 |150.4 -_ 150.8 1150.9 151.2 |151.4 
14 159.4 |159.6 |159.9 |160.1 |160.3 |160.5 |160.7 |160.9 |161.2 |161.4 |161.6 {161.8 |162.0 |162.3 |162.5 |162.7 |162.9 1163.1 |163.3 1163.5 
16 170.4 |170.6 |170.9 |171.1 {171.4 |171.6 |171.8 |172.0 |172.3 |172.5 |172.7 {172.9 |173.2 |173.4 |173.7 |173.9 \174.1 \174 4 1174.6 |174.8 
18 |180.8 {181.0 |181.3 }181.5 |181.8 |182.0 182.2 |182.5 |182.7 |183.0 |183.2 |183.5 |183.7 |183.9 |184.2 |184.4 |184.7 }184.9 |185.2 |185.4 
20 190.5 |190.8 191.0 eas ee 1191.8 {192.1 |192.3 [192.6 |192.9 |193.1 {193.4 |193.6 |193.9 |194.2 |194.4 |194.7 |194.9 |195.2 |195.4 
21 195.2 1195.5 195.8 |196 1 |196.3 |196.6 |196.8 |197.1 |197.4 |197.7 |197.9 |198.2 |198.4 |198.7 |198.9 |199.2 |199.5 1190.8 200.0 |200.3 
22 |199.8 |200.1 |200.4 |200.6 |200.9 |201.2 |201.4 |201.7 |201.9 |202.3 |202.5 |202.8 |203.1 |203.4 |203.6 |203.9 |204.2 |204.4 |204.7 |204.9 
23 =|204.3 |204.6 204.9 (205.2 |205.5 |205.7 |205.9 |206.3 |206.6 |206.9 |207.1 |207.4 |207.7 |207.9 |208.2 |208.5 |208.8 |209.1 |209.3 |209.6 
24 208.7 |208.9 |209.3 |209.6 |209.9 {210.2 |210.4 |210.7 {210.9 |211.3 {211.5 |211.8 |212.1 {212.4 |212.7 (212.9 |213.3 |213.5 |213.8 |214.1 
25 = |213.0 [213.3 213.6 |213.9 |214.2 [214.5 |214.8 |215.1 |215.4 |215.7 |215.9 |216.2 |216.5 |216.8 |217.1 |217.4 |217.7 |217.9 |218.3 |218.5 
> | — | | 
26 =|217.2 |217.5 |217.8 |218.1 |218.4 |218.7 |219.0 |219.3 |219.6 |219.9 |220.2 |220.5 |220.8 |221.1 |221.4 |221.7 \221.9 /222.3 |222.6 |222.8 
27) =|221.3 |221.7 |221.9 |222.3 |222.6 |222.9 |223.2 |223.5 |223.8 |224.1 |224.4 |224.7 |224.9 |225.3 |225.6 1225.9 |226.2 |226.5 |226.8 |227.1 | 
; 28 |225.4 |225.8 |226.1 |226.4 226.7 |227.0 |227.3 |227.6 |227.9 |228.2 |228.5 |228.8 |229.1 |229.5 |229.8 (230.0 |230.4 |230.7 |230.9 |231.3 
29 229.4 1229. 7 |230.0 |230. 4 |230.7 |231.0 '231.3 {231.6 |231.9 |232.3 |232.5 |232.8 |233.2 |233.5 |233.8 |234.1 |234.4 1234 .7 |235.1 |235.3 | 
30 (233.3 |233.6 |233.9 \234.3 234.6 |234.9 |235.2 |235.6 |235.9 |236.2 (236.5 |236.8 (237.2 |237.5 |237.8 {238.1 |238.4 |238.7 [239.1 {239.3 | 
‘ | 
: 31 |237.2 |237.5 |237.9 |238.2 |238.5 |238.9 |239.1 |239.5 |239.8 |240.1 |240.4 |240.8 |241.1 |241.4 |241.8 |242.0 |242.4 lo42.7 243.0 |243.3 
‘ 32 |240.9 |241.3 |241.7 |242.0 |242.3 |242.7 |242.9 |243.3 |243.6 |243.9 |244.3 |244.6 |244.9 |245.3 245.6 245.9 |246.2 |246.6 |246.9 |247.2 
: 33 «= |244.7 245.1 |245.4 |245.8 |246.1 |246.5 |246.7 |247.1 |247.4 \247.8 248.1 |248.4 |248.8 (249.1 |249.4 |249.7 (250.1 |250.4 |250.8 |251.1 | 
> 34 248.4 |248.7 |249.1 \249 5 1249.8 |250.1 |250.4 |250.8 |251.1 |251.5 |251.8 |252.1 |252.5 |252.8 |253.2 |253.5 |253.8 |254.2 |254.5 |254.8 | 
° 35 |252.0 252.4 |252.7 |253.1 |253.4 |253.8 |254.1 |254.4 |254.8 1955.2 255.5 |255.8 |256.2 |256.5 |256.9 ‘ashes 257.5 ‘vamos 258.2 {258.5 
“ | | | 
° 36 255.6 |255.9 |256.3 |256.7 |257.1 |257.4 |257.7 |258.1 |258.4 |258.8 |259.1 |259.4 |259.8 |260.2 |260.5 |260.8 |261.2 |261.5 |261.9 |262.2 
37 259.1 |259.5 |259.9 |260.2 |260.6 |260.9 (261.3 |261.6 |261.9 |262.4 |262.6 |263.0 |263.4 |263.8 (264.1 |264.4 |264.8 (265.2 |265.5 |265.8 
38 |262.6 |262.9 263.3 |263.7 |264.1 |264.4 |264.7 |265.1 |265.5 265.9 266.2 |266.5 |266.9 |267.3 |267.6 |267.9 |268.3 |268.7 |269.1 |269.4 | 
° 39 =|266.0 266.4 |266.8 (267.2 |267.5 |267.9 |268.2 |268.6 |268.9 |269.3 |269.7 |270.0 |270.4 {270.8 |271.2 |271.5 |271.8 |272.2 |272.6 |272.9 | 
; 40 /|269.4 |269.8 |270.2 |270.6 {270.9 |271.3 |271.7 |272.0 |272.4 |272.8 |273.1 |273.5 |273.9 |274.3 |274.6 |274.9 |275.3 = 276.1 |276.4 | 
' 
. 41 |272.8 |273.2 |273.5 |273.9 |274.3 |274.7 |275.0 |275.4 |275.8 |276.2 |276.5 |276.9 |277.2 |277.6 |278.0 |278.3 |278.7 |279.1 |279.5 |279.8 
: 42 |276.1 |276.5 |276.9 (277 3 397 6 {278.0 |278.4 |278.7 |279.1 |279.5 |279.8 |280.2 |280.6 |281.0 /|281. 281.7 |282.1 |282.5 |282.9 |283.2 
’ 43 |279.3 |279.7 |2 1 |280.5 |280.9 |281.3 |281.6 |282.0 |282.4 |282.8 |283.1 |283.5 |283.9 |284.3 |284.7 |285.0 |285.4 |285.8 |286.2 |286.5 
: 44 282.6 |282.9 |283.4 |283.8 |284.2 |284.6 |284.9 |285.3 |285.7 |286.1 |286.4 |286.8 |287.2 |287.6 [288.0 |288.3 |288.7 |289.1 |289.5 |289.9 
: 45 |285.8 |286.2 {286.6 |286.9 |287.4 [287.8 |288.1 |288.5 |288.9 |289.3 |289.7 |290.1 |290.5 |290.9 |291.3 |291.6 |291.9 |292.4 |292.8 |293.1 
bd | 
: 46 /|288.9 |289.3 289.7 |290.1 |290.5 |290.9 |291.3 |291.7 |292.1 |292.5 |292.8 |293.3 |293.7 |294.1 |294.5 |294.8 |295.2 |295.6 |296.0 |296.4 
. 47 |292.1 |292.5 |292.9 |293.3 |293.7 |294.1 |294.5 |294.9 |295.3 |295.7 |296.0 |296.5 |296.9 |297.3 |297.7 |298.0 |298.4 |298.9 |299.3 |299.6 
. 48 |295.1 |295.5 |295.9 |296.4 |296.8 |297.2 |297.6 |297.9 |298.4 |298.8 |299.2 |299.6 |299.9 |300.4 |300.8 |301.2 |301.6 |301.9 |302.4 |302.8 
° 49 |298.2 |298.6 |299.0 |299.5 |299.9 |300.3 |300.7 |301.1 |301.5 |301.9 |302.3 {302.7 |303.1 |303.5 |303.9 |304.3 |304.7 |305.1 |305.6 |305.9 
' 50 /301.2 |301.6 |302.1 |302.5 {302.9 |303.3 |303.7 |304.1 |304.5 |304.9 |305.3 |305.8 {306.2 |306.6 |307.0 |307.4 |307.8 |308.2 |308.6 |309.0 
° 51 304.2 |304.6 |305.1 |305.5 |305.9 |306.3 |306.7 |307.1 |307.6 |307.9 |308.3 |308.8 {309.2 |309.6 [310.1 (310.4 |310.8 |311.3 [311.7 312.1 
; 52 307.2 |307.6 |308.1 |308.5 |308.9 |309.4 |309.7 |310.1 |310.6 {311.0 |311.4 |311.8 {312.2 |312.7 |313.1 [313.5 |313.9 j314. 3 1314.8 {315.1 
. 53 310.1 |310.6 {311.0 |311.4 [311.9 |312.3 1312.7 {313.1 (313.5 |313.9 |314.4 [314.8 |315.2 |315.7 |316.1 |316.5 |316.9 317.3 1317.8 |318.1 
: 54 313.0 |313.5 [313.9 |314.3 |314.8 |315.2 1315.6 |316.0 |316.5 |316.9 |317.3 |317.7 |318.2 |318.6 [319.1 (319.4 |319.9 's20 3 1320.7 |321.1 
: 59 1315.9 {316.4 |316.8 [317.3 |317.7 {318.1 {318.5 |318.9 |319.4 [319.8 |320.2 |320.7 {321.1 |321.6 |322.0 |322.4 |322.8 |323.3 |323.7 [324.1 
¢ | 
: 56 318.8 |319.2 |319.7 \300.1 —_ 321.0 321.4 |321.8 |322.3 |322.7 |323.1 |323.6 |324.0 |324.5 |324.9 |325.3 [325.7 |326.2 |326.6 |327.0 
H o7 321.6 |322.1 1322.5 |322.9 323.4 |323.9 |324.3 |324.7 |325.2 |325.6 |326.0 |326.5 |326.9 |327.4 |327.8 |328.2 |328.7 |329.1 |329.6 |329.9 | 
° 58 324.4 (324.9 |325.4 (325.8 |326.3 326.7 327.1 1327.6 (328.0 |328.5 (328.9 |329.3 |329.8 |330.2 |330.7 |331.1 [331.5 |331.9 |332.4 32.8 
: 39 327.2 (327.7 |328. 1 |328.6 329.1 |329.5 |329.9 |330.4 (330.8 [331.3 |331.7 |332.1 |332.6 |333.0 |333.5 |333.9 [334.4 [334.8 1335.3 Di 
° 60 1329.9 1330.4 |330.9 }331 .4 (331.8 |332.3 |332.6 1333.2 |333.6 |334.1 |334.5 |334.9 |335.4 |335.9 |336.3 |336.7 |337.2 aun 1338.1 5 
' | | 
¢ 61 1327.7 1333.2 333.6 1334.1 |334.6 wp 335.4 1335.9 |336.4 |336.8 [337.2 |337.7 |338.2 |338.6 |339.1 [339.5 |339.9 |340.4 |340.9 |341 3 
’ 2 |335.4 |335.9 |336.4 |336.8 |337.3 |337.8 |338.2 |338.6 |339.1 [339.6 |339.9 |340.5-|340.9 |341.4 (341.9 [342.3 |342.8 [343.2 |343.7 |344.1 
: 63 338.1 |338.6 |339.1 |339.5 |340.0 |340.5 1340.9 |341.4 |341.8 |342.3 \342.7 343.2 |343.7 |344.1 (344.6 |345.0 (345.5 |345.9 |346.5 |346.8 
: 64 340.8 |341.3 (341.8 (342.2 [342.7 |343.2 1343.6 [344.1 |344.6 |345.0 |345.4 345.9 |346.4 |346.9 |347.4 |347.8 |348.2 |348.7 |349.2 |349.6 
: 65 1343.4 |343.9 1344.4 344.9 (345.4 |345.9 |346.3 |346.7 |347.2 |347.7 |348.1 |348.6 |349.1 [349.6 |350.1 we 5 ‘wei 351.4 1351.9 |352.3 
. | | 
: 66 346.1 346.6 347.1 .5 1348.9 |349.4 350.8 |351.3 1351.8 |352.3 |352.7 |352.3 |353.6 |354.1 1354.6 |355.0 } 
° 67 (348.7 |349.2 |349.7 -1 |351.5 |352.0 353.4 1353.9 1354.4 [354.9 1355.4 |355.8 |356.3 |356.8 |357.3 |357.7 
: 68 1351.3 1351 .8 1352.3 3.8 1354.2 |354.7 1356.1 1356.6 1357.1 |357.5 |358.0 |358.5 |358.9 [359.4 |359.9 |360 
. 69 1353.9 |354.4 1354.9 [2 -4 |356.8 |357.3 358.7 |359.2 |359.7 |360.2 |360.7 {361.1 |361.6 |362.1 |362.6 1363 0 | 
° 70 356.4 356.9 |357.4 .9 1359.4 1359.9 361.3 |361.8 |362.3 |362.8 |363.3 |363.7 1364.2 1364.7 |365.2 |365.€ 
® | 
: 71 |358.9 1359.5 359.9 |: 5 |361.9 |362.4 |362.9 |363.4 |363.8 | 364.3 364.8 (365.4 [365.9 (366.3 1366.8 [367.3 |367.8 |368.2 
: 72) (361.5 |361.9 |362.5 0 |364.4 1364.9 (365.4 |365.9 [366.4 |366.9 367.4 |367.9 |368.4 |368.8 |369.4 |369.9 370.4 |370.8 
° 73° =|363.9 |364.5 |364.9 le 7 5 |366.9 |367.5 |367.9 {368.5 368.9 |369 .4 369.9 (370.5 {370.9 (371.4 \371 9 1372.4 |372.9 |373.4 
‘ 74 366.4 (366.9 [367.5 |: lé 5 0 |369.5 |369.9 1370.5 |371.0 1371 4 (371.9 (372.5 |372.9 |373.5 |373.9 |374 4 1374.9 |375.5 |375.9 
: 75 «1368.9 |369.4 |369.9 (370.5 |370.9 5 1371.9 |372.5 |372.9 1373.5 _- 9 |374.5 |374.9 |375.5 1376.0 |376.5 |376.9 |377.5 |378.0 |378.4 
. | | | } 
° 76 «|371.4 |371.9 |372.4 |372.9 |373.5 |374.0 1374.4 |374.9 |375.4 |376.0 |376.4 376.9 |377.5 |378.0 378.5 1378.9 1379.5 |380.0 |380.5 |380.9 
, 77» «=\373.8 |374.3 |374.9 |375.4 |375.9 |376.4 |376.9 |377.4 |377.9 |378.5 |378.9 |379.4 379.9 |380.5 [381.0 {381.4 [381.9 |382.5 |383 0 1383.5 
: 78 (|376.2 |376.8 377.3 |377.8 |378.4 |378.9 |379.3 |379.9 1380.4 [380.9 |381.4 |381.9 |382.4 |382.9 |383.5 |383.9 |384.5 384.9 (385.5 |385.9 
® 79 |378.6 |379.2 1379.7 |380.2 |380.8 |381.3 |381.7 |382.3 382.8 |383.3 |383.8 |384.3 1384.9 |385.4 1385.9 |386.4 |386.9 |387.4 |387.9 |388.4 
® 80 381 0 [381 .6 382.1 ee [383.2 383.7 (384.1 384.7 385.2 385.8 386.2 (386.7 [387.3 oe 388.3 |388.8 [389.3 — 390.4 (390.9 
4 | | ae 
H 2 (385.7 |386.3 |386.8 |387.4 (387.9 |388.5 388.9 Leen. 5 389.9 390.5 \390.9 1391.5 1392.1 |392.6 |393.2 |393.6 |394.2 (394.7 (395.3 ree 
: 84 (390.4 |390.9 |391.5 |392.1 |392.6 |392.3 |393.6 |394.2 |394.7 1395.3 |395.7 \396 .3 1396.8 |397.4 |397.9 |398.4 |398.9 |399.5 |400 .0 400.5 
4 86 (395.1 |395.6 |396.2 |396.7 |397.3 |397 .9 |398.3 398.9 |399.4 |399.9 |400.5 1401.0 |401.6 |402.1 |402.7 |403.1 |403.7 1404 8 \404.8 |405.3 
4 88 (399.6 |400.2 |400.8 |401.3 401.9 |402.4 |402.9 403.5 |404.0 |404.6 |405.1 |405.6 \406.2 |406.8 |407.3 |407.8 |408.4 |408.9 }409.5 |409.9 | 
° 90 |404.1 |404.7 )405.3 405.8 1406.4 406.9 |407.5 |408.0 |408.6 |409.2 409 .6 410.2 (410.8 (411.4 (411.9 412.4 |412.9 /413 5 414.1 414.6 
: | } | | | | | | 
: 92 |408.6 |409.2 |409.8 1410.3 410.9 |411.5 1411.9 |412.6 413.1 413.7 i142 Laat 1415.3 |415.9 416.5 |416.9 [417.5 418.1 |418.7 |419.2 
. 94 |413.0 |413.6 |414.2 |414.8 |415.3 1415.9 416.4 |416.9 \417.6 418.1 |418.6 j419.2 419.8 20.4 |420.9 |421.4 \422.0 )422.6 1423.2 |423.7 
: 96 (417.4 |417.9 |418.6 |419.2 (419.7 420.3 420.8 |421.4 |421.9 |422.6 423.1 [423.7 424.3 |424.8 |424.5 |425.9 |426.5 427.1 |427.7 |428.2 | 
° 98 (421.7 |422.3 |422.9 |423 .5 424.1 |424.7 |425.2 |42 5.8 1426.3 1426.9 427.4 |428.0 428.6 |429.2 |429.8 |430.3 \430.9 1431.5 )432.1 1432.6 
: 100 /|426.0 |426.6 |427.2 [427.8 |428.4 |429.0 |429.5 _ 1 |430.7 (431.3 [431.8 |432.4 |433.0 wed 1434.2 ed - 3 |435.9 |436.5 437.0 | 
2 | | | | | i | | ' | | 
: NOTE: Values given in body of table are products of the square roots of the static and differential pressures in lb. per sq. in., abs., and | 
: inches of water, respectively. | 
: Absolute pressures are based on atmospheric pressure of 15 Ib. per sq. in. 
: Table has been condensed to serve field men in approximating meter readings, intermediate readings for accurate measurements may 
° be obtained from pressure extension books, usually available in district offices. 
. 
° ! 
_ ee aN ee eee eR Ne NTN Pe TT EN NTN a eT TRL eT 











THE PETROLEUM ENGINEER, August, 1942 111 

















AN OLD HAND 
NEW REFINING PROCESSES 


... that call for special valve-designs 











1. the development of today’s widely used refinery processes . . . including 
production of synthetic rubbers ... Chapman has been one of the chief reliances of the 


refining industries in meeting new requirements for valves. 




















* 





Through many years of experience, refinery researchists have learned that 


Chapman’s laboratory technicians, designers, and field engineers can k Chapman 9o00-lb. 


Solid Wedge Steel 


always be counted on for 100% co-operation... that Chapman has inval- Gate Valve. 


uable facilities for producing special alloy steels ...and the Chapman’s 
solid grounding of practical experience in pioneering mew processes is a 
powerful aid to progress. ‘ 
Are you taking full advantage of Chapman co-operation and “know-how”? \@amaj 
If not, let’s talk it over, and see 


esseanian "| CHAPMAN VALVE 


MANUFACTURING COMPANY 
INDIAN ORCHARD, MASSACHUSETTS 
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SOLUTION OF WEYMOUTH'S FORMULA FOR GAS FLOW IN LARGE CAPACITY LINES 
Formula: Se) 
— ormula . VP? — P.? 
Q = 18.06 === D*——_——_(Q = cw. ft. per hr.) 
500— P,\/GT V/L 
ai 20.0 At standard conditions of 60°F., 4 oz. press., gravity 0.65 o“}—2.0 
18.06 X 520 sVP,? — P.? 
400 — D* 
' 0.65 X 5¢ /L 8.5 
= 14.65\/0.65 X 500 VI 
sVP,° a P,” 
300 — = 15.3407 ji (Q = cu. ft. per hr.) — @0 
VL 
sVP,? —P,? 
7 — 4 
sil +— 10.0 Q 853.5 D* ‘ (Q —— Cu. ft. per day) - 9.5 
225 — VL 
+— 9.0 
200-4 -— 10.0 
-— 8.0 ae 10 
(Ss 7 
— 7.0 10.5 
1.“°—! + 02 
= 403 
, 1" —t— 11.0 
125 a “7 0.5 = 
- 11.5 
‘iw = 1.0 
a 121.0 —+— 12.0 
90 —_+ J 2 
r— 35 
60—— a2 om, 12.5 
= 44 8 
— = ty 3° 2 r— 13.0 
: Sb 73 - 
_ < 
a eg a ae 13.5 
S ~ Ss 
so— 
FS _ 9 i. —j} 20 $ + 14.0 
345 — ~ “> 7 z ly 
~ > NN — 3° 14.5 Wu 
S as ~ % h N N 
= 40— _ oe S 4 vy 
seotug fo GSS ts 
9 = > + 100 ™ « 
& & = ." ¥ G 
Wy 30— ky x + 150 NS - 16 ~ 
Q Cy ~ aa = » 
~ —+j 200 \ ie > x 
Q Q = S S 
ly Ly < ~ > 
e 25 4 & = + 300 \ N= 
ly rH— 10 Wy = — 400 \ ™ 4 
x > Q 7 he Ne -I7 
~ Pe 16" 
a -— 0.9 Py = 500 \ i 
ly 9 ol \ he 
Q <_< al iy i 
” aah 1000 \ - 6™ 
S ° Ir *\ 
—— 0.7 \ 
\ 
Sl o6 Example: sow” 
Find quantity of gas flowing per day 
through 20-in. O.D. pipe line 100 miles long 
— with pressure at beginning of 350 Ib. per sq. = 
H— 0.45 in. gauge and at end of 150 Ib. per sq. in. 
—— gauge. - 
r— 0.40 uw 
= Solution: on 
—_ Locate point on dummy axis by straight oe 
oo line from 20-in. pipe (Col. IV) and 100 miles 
|__ 9.30 (Col. Ill). Connect point on dummy axis 
~ with 105.760 on (Col. V). (105.760 is aquf 2% 
P,°—P.” for P, = 350, P,—=150. Intersection 7 
—f- 025 with Col. I gives Q= 73,900,000 cu. ft. per 24 
day. mz 
5 |. Reproduced by permission of the Natural Gasoline 
0.20 ie 
E r Supply Men's Association. 
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FOR YEARS 


NO-OX-ID has been 
THE AHecceted 


Testiny coating at high voltage for pin holes or 


RUST PREVENTIVE voids before lowering in 


Surprising how quickly the work can be done by 
hand coating with NO-OX-ID and hand apply- 
ing._NO-OX-IDized Wrapper. 


¥ 
hd 


When service lines under city streets are treated 
with NO-OX-ID, they are down to stay. 


NO-OX-IDized Wrapper being applied with 


traveling type coating and wrapping machine. 
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THE PETROLEUM ENGINEER'S CONTINUOUS TABLES P 061.001.4 
SQUARES* OF WHOLE NUMBERS | 
| es wees —— , 
| 0 1 | 2 3 4 5 6 | 7 | 8 | 9 
—|——_-—- ———_——-—-- —) — - — —|-—— no -—- 
1500 | 2.250 2,253 2.256 2.259 2,262 2,265 2.268 | 2,271 | 2,274 | 2,277 | 
1510 2,280 2 283 2.286 2,289 2,292 2,295 2,298 2,301 2,304 2,307. | 
1520 | 2,310 2,313 2,316 2,320 2 323 2.326 2,329 2,332 | 2,335 2,338 | 
1530 | 2,341 2,344 2.347 2,350 2.353 2,356 2,359 2,362 | 2.365 | 2,369 =| 
1540 | 2,372 2.375 2,378 2,381 2,384 2,387 2,390 2,393 | 2,396 | 2,399 | 
1550 | 2,403 2,406 2,409 2,412 2.415 2,418 2,421 2,424 | 2,427 | 2,430 
1560 | 2,434 2,437 2,440 2,443 2.446 2,449 2.452 2,455 | 2,459 2,462 
1570 | 2,465 2,468 2,471 2,474 2,447 2 481 2,484 2,487 | 2,490 2,493 
1580 2,496 2.500 2,503 2.506 2,509 2,512 2,515 2,519 | 2,522 2 525 
1590 2,528 2,531 | 2,534 2,538 2,541 2,544 2,547 2,550 | 2,554 2.557 
1600 | 2,560 2,563 | 2,566 2,570 2,573 2,576 2,579 2,582 2.586 2,589 
1610 | 2,592 2,595 | 2,599 2,602 2,605 2,608 2,611 2.615 2,618 2,621 
1620 | 2,624 2,628 | 2,631 | 2,634 2,637 2.641 2.644 2,647 2.650 2,654 
1630 | 2,657 2.660 2,663 | 2,667 2,670 2,673 2.676 2,680 | 2,683 2, 686 
1640 2,690 2,693 2,696 | 2,699 2,703 2,706 2,709 2,713 | 2,716 2,719 
3 | . 
1650 2,723 2.726 2.729 | 2,732 2,736 2,739 2,742 2,746 | 2,749 2,752 
: 1660 2,756 2.759 | 2,762 2.766 2.769 2,772 2.776 2,779 2,782 2,786 | 
1670 2,789 2,792 | 2,796 2,799 2,802 2,806 2,809 2,812 2.816 2,819 | 
: 1680 2.822 2,826 | 2,829 2,832 2.836 2,839 2,843 2.846 2,849 2.853 
: 1690 2.856 2.859 | 2,863 | 2,866 2.870 2.873 2,876 2.880 2,883 2,887 | 
; | 
1700 | 2,890 2,393 | 2,897 | 2,900 2,904 2,907 2,910 | 2,914 | 2,917 2,921 | 
1710 2,924 2,928 | 2,931 2,934 2,938 2,941 2,945 2,948 2,952 2,955 
1720 | 2,958 2,962 | 2,965 2,969 2,972 2,976 2,979 | 2.983 2,986 2.989 
1730 2,993 2.996 | 3,000 3,003 3,007 3,010 3,014 | 3,017 3,021 3,024 
1740 3,028 3.031 3,035 3,038 3,042 3,045 3,049 | 3.052 3,056 3.059 
| | 
1750 3,063 3.066 | 3,070 3,073 3,077 3,080 3.084 | 3,087 3,091 | 3,094 
1760 3,098 3.101 | 3,105 3,108 3,112 3,115 3,119 3,122 3,126 3,129 
1770 3,133 3.136 | 3,140 3,144 3,147 3,151 3,154 3,158 3,161 3,165 
1780 3.168 3.172 | 3,176 3,179 3,183 3,186 3,190 | 3,193 3,197 3,201 
1790 3,204 3.208 | 3.211 3,215 3,218 3,222 3,226 | 3,229 3,233 3,236 | 
1800 | 3,240 3,244 3,247 3,251 3,254 3,258 3,262 3,265 3,269 3,272 
1810 3,276 3,280 3,283 3,287 3,291 3,294 3,298 | 3,301 3,305 3,309 
1820 3,312 3.316 3,320 | 3,323 3,327 3,331 3,334 3.3388 | 3,342 | 3,345 
1830 3,349 3,353 3,356 | 3,360 3,364 3,367 3,371 | 3,375 | 3,378 | 3,382 
1840 3,386 3,389 3,393 | 3,397 3,400 3,404 3,408 | 3.411 | 3,415 | 3,419 
| | 
1850 3,423 3,426 3,430 3,434 3,437 3,441 3,445 3,448 3,452 3,456 
1860 | 3,460 3,463 3,467 3,471 3,474 3,478 3,482 3,486 3,489 3,493 
1870 | 3,497 3,501 3,504 | 3,508 3.512 3.516 3,519 3,523 3,527 3,531 
1880 | 3,534 3,538 3,542 3.546 3.549 3,553 3,557 3.561 3.565 3,568 
1890 3,572 3.576 3.580 3,583 3,587 3,591 3,595 3.599 3,602 3,606 
1900 | 3,610 3,614 3.618 3,621 3,625 3.629 3,633 3,637 3,640 3,644 
1910 | 3,648 3,652 3,656 3.660 3,663 3,667 3,671 3,675 3,679 3,683 
1920 | 3,686 3,690 3.694 3.698 3.702 3,706 3,709 3.713 3,717 3,721 
1930 3,725 3,729 3,733 3.736 3.740 3,744 3.749 3.752 3,756 3,760 
1940 3,764 3,767 3.771 3.775 3.779 3.783 3,787 3,791 3,795 3,799 
1950 | 3,803 3,806 3.810 3.814 3.818 3,822 3,826 3,830 3,834 3,833 
1960 3,842 3,846 3,849 3,853 3.857 3,861 3,865 3,869 3,873 3,877 
1970 _ 3,881 3,885 3.889 3,893 3,897 3,901 3,905 3,909 3,912 3,916 
1980 | 3,920 3,924 3,928 3,932 3,936 3,940 3.944 3,948 3,952 3,956 
| 1990 3,960 3,964 3.968 3.972 3,976 3.980 3.984 3,988 3,992 3,996 
*Squares of numbers are expressed in thousands. 
me ee ee en lie a! — 
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WITH BANTAM BEARINGS 
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GIANT ENGINES KEEP THEM FLYING, furnishing smooth, unfailing power for America’s fast- 
expanding air fleets. Many of the nation’s speediest, most efficient bombers, fighters, transports, 
and cargo planes are powered by huge, air-cooled, radial engines that devclop 2,000 horsepower. 


engines is the use of Bantam Needle Rollers to provide anti-friction bearing units of unusually 
light weight and small size in proportion to their load capacity. 


BACKBONE OF A COMBUSTION ENGINE 
is the crankshaft construction—and Weber 
Engine Company, after exhaustive studies, 
selected Bantam Quill Bearings for use on 
this vital part of their Vertical Gas Engines. 
Bantam Quill Bearings combine the advan- 
tages of anti-friction construction, high load 
capacity, small size, and ease of installation. 
For full details on this unusual bearing, write 
for Bulletin P-104. 





Among the many engineering features that contribute to the successful performance of these 











WELL DRILLING SPEEDS ARE FASTER, 
loads are heavier, depths are greater. 8-inch 
Oil-bath Rotary Swivels built by The Inter- 
national Derrick and Equipment Company 
embody in their design every feature and 
strength factor necessary in present-day drill- 
ing practice. Bantam Bearings provide a safe 
load capacity far above the most rigid require- 
ments of the service, are a vital factor in the 
high performance standards of the equipment. 


IN GENERATING PLANT OR EXCAVATING 
MACHINERY, Diesel power is increasingly im- 
portant. Built by Atlas Imperial Diesel Engine 
Co., giant units of the type shown are per- 
forming reliably and efficiently. To assure accu- 
rate speed control, Atlas utilizes Bantam Ball 
Thrust Bearings in the governor assemblies 
shown in the cut-away view. 











BANTAM’S ENGINEERING COOPERATION 
is especially valuable in meeting new and 
unusual requirements. Bantam makes every 
major type of anti-friction bearing—straight 
roller, tapered roller, needle, and ball. Bantam 
engineers aid in the selection of the type that 
best suits your application—or design special 





have a difficult bearing problem, TURN 








- Banram’. _WEARINGS 


bearings that meet your requirements. If you STRAIGHT ROLLER - TARERED ROLLER - NEEDLE - BALL 


TO BANTAM. BANTAM BEARINGS CORPORATION «© SOUTH BEND « INDIANA 












THE PETROLEUM ENGINEER, August, 1942 

















Running Tour 


WITH MEN IN THE INDUSTRY 





A. J. HOLLAND, assistant superin- 
tendent of production in the West 
Texas-New Mexico district for The 
Texas Company, has been transferred 
co Salem, Illinois. He will be assistant 
superintendent in that area under 
Superintendent W. C. KNEALE. 

— <> 

FRANK QUINLAN, Mt. Pleasant, 
Michigan, recently was appointed man- 
ager of the Victory Drilling Company. 

———<>__—_ 

W. H. Stueve of the Oklahoma Gas 
and Electric Company, Oklahoma 
City, and well known in the petroleum 
industry, has assumed duties at Little 
Rock, Arkansas, as consultant for the 
War Emergency Pipe Line, Inc. 

a. 


Wittiam P. ANDREWS, vice-presi- 
dent of the Douglas Oil and Refining 
Company, Wilmington, California, has 
resigned to devote full time to the 
Comet Refining Company of which 
he is president. 

a 

Georce K. Taccart, Jr., general 
superintendent of Pantex Oil Com- 
pany, has transferred his headquarters 
from Fort Worth, Texas, to Taft, 
Texas. 

— 

BENJAMIN ALVARADO, assistant 
chief of the Colombian Ministry of 
Mines and Petroleum, has been made 
chief of the National Geological Sur- 
vey of Colombia. 

—< — 

J. P. McCuLLouGu, assistant to the 
manager of foreign production depart- 
ment of The Texas Company, New 
York City, recently made a survey of 
operations in Venezuela and Colombia. 

ae 

W. G. Corwin, vice-president of 
the Colombian Petroleum Company, is 
back at his headquarters in New York 
City after inspecting the company’s 
Barco Concession in Colombia. 

pain Petes 

TRUMAN BRANTON, production su- 
perintendent for Housh and Thomp- 
son, Houston, Texas, has been com- 
missioned a first lieutenant in the 
Army Air Corps. He is stationed at 
Miami Beach, Florida. 

Se 

Frank HiLsporn, who has been in 

Venezuela the last three years for the 
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Magnolia Petroleum Company, has re- 
turned to his home in Electra, Texas. 
KO 

Jutius A. BERNINGHAUS, general 
manager of sales of the Organic Chemi- 
cals Division of Monsanto Chemical 
Company, St. Louis, Missouri, has been 
made general manager of the division, 
it is announced by Epcar M. QUEENY, 
president. He succeeds JoHN W. Liv- 
INGSTON, who resigned to become con- 
sulting engineer to the Rubber Reserve 
Company, the federal agency dealing 
with the provision of facilities for syn- 
thetic rubber production. 

Oe 

JoHN C. SLONNEGER, chief engi- 
neer of the Continental Supply Com- 
pany, Dallas, Texas, recently discussed 
the subject of counterbalancing before 
the Seminole, Oklahoma, Chapter of 
the American Petroleum Institute. 

—_<o_ - 

C. D. Mitter has resigned as gen- 
eral superintendent of production for 
Barnsdall Oil Company, Tulsa, Okla- 
homa, to become vice-president in 
charge of production for the British 
American Oil Producing Company. He 
has been with Barnsdall 15 years. K. 
W. Hatey, who has been chief engi- 
neer and assistant superintendent of 
production, succeeds him at Barnsdall. 

—— 


Ler HAuGEN, superintendent of the 
Ponca City, Oklahoma, refinery of the 
Cities Service Oil Company, has been 
transferred to the East Chicago, Indi- 
ana, refinery of the company. 

soe 


FRANK H. ScHOUTEN, Fort Worth, 
Texas, district geologist for Stanolind 
Oil and Gas Company, has been placed 
in charge of geophysical activity of 
the company. He is succeeded by F. J. 
SCHEMPF. 

-— <> O 

KitBurN Apams, geologist for The 
Texas Company at Tulsa, Oklahoma, 
has been given a leave of absence to 
direct a glider pilot school for the gov- 
ernment at Lamesa, Texas. 

ae 

W.L. James has resumed his duties 
as purchasing agent for the Stanolind 
Oil and Gas Company at Tulsa, Okla- 
homa. He has been in Washington as 
assistant director in charge of com- 
modity procurement specialists. 
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Cart Meyer, formerly with the 
Continental Supply Company, is now 
with the War Production Board, mak- 


ing his headquarters at Dallas, Texas. 
a 


Jack HELLINGHAUSEN has taken a 
position as production engineer with 
the Atlantic Refining Company. 

— 


W. H. Benpunwn, president of the 
Buda Engine and Equipment Company 
of Texas, Dallas, has been named to the 
War Production Board at Washington. 

=O 


T. M. BoHeENn, president of White- 
head Metal Products Company, Inc., 
announces that ELmMerR W. SILVER, 
secretary, has been elected treasurer of 
the company, succeeding the late Wit- 
LIAM L. RIANHARD, who died July 24. 
Silver will continue as secretary, to 
which office he was elected last March. 

— 


CLINTON OwsLey has been named 
to succeed Dr. F. V. L. PATTEN as 
chief of the Oil and Gas Division of 
the Texas Railroad Commission. Ows- 
ley has been director of production 
for the commission. Patten, on Au- 
gust 1, became assistant director of 
the division of reserves of the Office 
of Petroleum Codrdinator. J. K. Bau- 
MEL, chief enforcement officer, suc- 
ceeds Owsley as director of production. 

snails 

J. A. Woxre, of the Summit Drill- 
ing Corporation, Tulsa, Oklahoma, has 
been commissioned a captain in the 
Air Corps and assigned to Miami Beach, 
Florida. Wolfe came out of the first 
World War as a sergeant. 

wimctaitie 

W. C. KINnsoLvina, general and 
operating superintendent of the Sun 
Pipe Line Company, Beaumont, Texas, 
has been named assistant director of 
transportation by the Office of Petro- 
leum Coérdinator. 

— 


Grapy H. VaucHn, who has been 
in charge of District 3 for the Office 
of Petroleum Codérdinator, was trans- 
ferred to Washington, D. C., August 1 
to assume a new post with OPC 
Deputy Coérdinator Ratpn K, 
Davies, in making the announcement, 
said Vaughn was being transferred to 
Washington in connection with the 
nation-wide survey of the possibilities 
of reclaiming oil-field equipment for 
more important war uses in the petro- 
leum industry. D. E. BUCHANAN of 
Tulsa, Oklahoma, was appointed direc- 
tor in charge of the District 3 office 
to succeed Vaughn. E. O. Buck of 
Houston, Texas, succeeds Vaughn as 
district production director. He has 
been serving as assistant production 
director for the area. 
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A. H. FLanerty, veteran drilling 
contractor and an official of Krupp- 
Flaherty Oil Corporation, died recently 
at Midland, Texas. He was 56 years 
of age. 

> 

Ropert G. GouGH, division petro- 
leum engineer at Fort Worth, Texas, 
for Continental Oil Company, has 
been made superintendent for the Pan- 
handle District with headquarters at 
Borger, Texas. He succeeds W. E. 
BEYHAN, who has been assigned to 
special duties. 

- <> - 

GENERAL Horta Barsosa, chief of 
Brazil’s national petroleum council, is 
in the United States inspecting meth- 
ods and installations of the oil indus- 
try with a view to preparing his coun- 
try to meet petroleum industry emer- 
gencies should Brazil actively enter the 
war. His trip is being made at the 
invitation of the State Department of 
the United States. 

a 

Mr. and Mrs. RANDALL BARRETT 
are the parents of an 8'/2-pound boy 
born August 3 at Dallas, Texas. Bar- 
rett is circulation manager of The 
Petroluem Engineer. The youngster has 
been named Jon Randall. 

——_<>- - 

Epwarp L. Carter has been ap- 
pointed manager of the export divsion 
of W. C. Norris, Manufacturer, Inc., 
Tulsa, Oklahoma. His office is Room 
1809 R.C.A. Building, 30 Rockefeller 
Plaza, New York, New York. 

a 

NortuH Bicpee, for the last three 
years connected with the Texas Mid- 
Continent Oil and Gas Association at 
Dallas, Texas, has been commissioned 
a first lieutenant in the Army Air 
Corps. 

an 

Rosert E. JENNINGS, independent 
operator of Dallas, Texas, has been 
commissioned a lieutenant commander 
in the Navy. 

—_— <> — 

T. W. McSpappen, drilling and 
production engineer with the Delta 
Drilling Company, Tyler, Texas, has 
resigned to enter the Army Air Corps. 
— ae 


Bruce K. Brown, of Chicago, IIli- 
nois, has been appointed an assistant 
deputy coérdinator in the office of the 
Petroleum Coérdinator for War. 
Brown will serve as a general assistant 
to RatpH K. Davies, deputy petro- 
leum coérdinator, particularly in the 
fields of refining and marketing. His 
appointment to this position follows 
seven months of special service with 
the Office of Petroleum Coérdinator as 
a consultant on aviation gasoline. Prior 
to entering the oil business in 1929, 
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Brown had a decade of experience as 
a research chemist and as a lawyer in 
the electro-chemical and fermentation 
fields. Joining Standard Oil Company 
(Indiana) as its general patent at- 
torney, he later was placed in charge 
of petroleum research and development 
for that organization and became a 
member of the board of directors, from 
which position he recently resigned in 
order to make his services available to 
the Government for the duration. 


<> 





LESTER M. GOLDSMITH 


Lester M. GOLDsMITH, Vice-presi- 
dent and chief engineer of the Atlantic 
Pipe Line Company, and chief engineer 
of the Atlantic Refining Company, 
recently received an honorary degree 
of Doctor of Science from Drexel In- 
stitute of Technology, Philadelphia, 
Pennsylvania, from which institute he 
graduated in 1914. 

a 

FRANK H. Dotrerweicn, head of 
the Division of Natural Gas Engineer- 
ing of the Texas College of Arts and 
Industries, Kingsville, Texas, has been 
granted a temporary leave of absence 
to serve as research specialist in the 
Natural Gas and Gasoline Division in 
the Office of Petroleum Codérdinator 
for War at Washington, D. C. 

ae 

Daviv G. HawTHorn of the Am- 
erada Petroleum Corporation, Tulsa, 
Oklahoma, is now on special duty at 
the Naval Ordnance Laboratory at the 
Navy Yards in Washington, D. C. 

scsi iaaniate 

JoHN HEMPHILL, engineer for Sin- 
clair Prairie Oil Company in the Glen- 
pool-Kiefer area of Oklahoma, has been 
made a lieutenant, junior grade, in the 
Ordnance Corps of the United States 
Navy. He left recently for Fort 
Schuyler. 

er 

R. H. McLemore, formerly with 
the Sun Oil Company, Dallas, Texas, 
and now a major in the Army Air 


Corps, recently was transferred from 
Fort Logan, Colorado, to Pasadena, 
California, where he is on special duty 
at the California Institute of Tech- 
nology. 

a 

B. B. Morton, Development and 
Research Division of the International 
Nickel Company, Inc., New York, 
New York, gave a talk August 6 be- 
fore the Annual Meeting of the Cali- 
fornia Natural Gasoline Association on 
“The Application of Corrosion Resist- 
ant Alloys to Natural Gasoline Plants.” 

——— 

S. H. MORTENSEN, engineer-in- 
charge of a-c. design for 10 years, has 
been appointed chief electrical engi- 
neer of the Allis-Chalmers Manufac- 
turing Company plants at West Allis, 
Cincinnati, Boston, and Pittsburgh. 
Entering the employ of Allis-Chal- 
mers at the Norwood Works in 1905, 
Mortensen was transferred to Mil- 
waukee as an electrical draftsman three 
years later. There he successively be- 
came design engineer for d-c. ma- 
chines, design engineer of rotating 
synchronous machines, and in 1932 
engineer-in-charge of alternating cur- 
rent design. 

— 

Dan C. HunceErRForp has resigned 
as vice-president and director of the 
Elastic Stop Nut Corporation, Union, 
New Jersey. He joined the corpora- 
tion in 1936 as field engineer and, 18 
months later, was made chief engineer. 
In January, 1940, he was elected to 
the board of directors and, in July of 
the same year, was made vice-presi- 
dent in charge of engineering. He was 
placed in charge of the corporation’s 
sales and advertising activities in 1941. 

a 

BurTON L. Boye, president of the 
Asphalt Institute from 1933 to 1938, 
and formerly in charge of the asphalt 
department of the Standard Oil Com- 
pany of New York, died at Summit, 
New Jersey, recently. 


Bitt Davis, at one time with the 
American Liberty Pipe Line Company, 
Dallas, Texas, and later with Darling 
Valve Company, Williamsport, Penn- 
sylvania, is now in the Air Corps and 
recently was transferred to California. 

sical isi 

Har ey T. Price has been appointed 
direct factory representative for the 
Mid-Continent area by the Murphy 
Diesel Company, Milwaukee, Wiscon- 
sin. He is making his headquarters at 
412 West Fourth Street, Tulsa, Okla- 
homa, and will devote his entire time 
to sales and giving assistance on Diesel 
engine applications. Price is a native 
Oklahoman and a veteran of the first 
World War. 
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LAUGH wits BARNEY 





Lawyer: Then your husband, I take 
it, is elderly. 

Fair Client: Elderly? Why, he’s so 
old he gets winded playing chess. 

yr? 

She was the type that could best be 
described as having a beautiful profile 
all the way down. 

. € F 

First Co-ed: Jimmy is grand but I 
think all men are trying sometimes. 

Second Co-ed: All the time, dearie, 
all the time. 

. +. F¥ 

Overheard at the bus depot: 

“The war’ll be over in six weeks.” 

“What makes you think that?” 

“Well the army took my brother 
this week and he never in his life held 
a job longer than six weeks.” 

a 

“Do you know your wife is telling 
around that you can’t keep her in 
clothes?” 

“That’s nothing. I bought her a 
home and I can’t keep her in that 
either.” 

yf 

If you want to forget all your other 

troubles, wear tight shoes. 
a 

“Say, pa.” 

“Well, my son?” 

“T took a walk through the cemetery 
today and read the inscriptions on the 
tombstones.” 

“Well, what about it?” 

“Where are all the wicked people 
buried.” 

ew # 

Missus: Well, you can’t say I ran 
after you. 

Mister: No and neither does a mouse 
trap run after mice; but it catches ’em 
just the same. 

’ £¢ * 

Maid: The installment man is here 
again, Ma’am. 

Madam (resignedly): Tell him to 
take a chair. 

. # 

“T don’t know what to make of my 
husband,” said the cannibal queen. 

“Have you tried this recipe?” said 
her dearest friend. 

, 2? @ 
And when I die, please bury me 
"Neath a ton of sugar, under a rubber 
tree; 
Lay me to rest in a new auto machine 
And water my grave with good gaso- 
line. 
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“When were you born?” asked the 
sergeant of the recruit. 

“December, 1917,” replied the man. 

“Ah,” mused the sergeant, “I well 
recall that winter. It was_ bitterly 
cold.” 

“LIL say it was cold,” said the re- 
cruit. “I was brought by a penguin. 
The stork couldn’t make it.” 

+ *# 

Customer: Young man, what have 
you in the shape of automobile tires? 

Salesman: Well, sir, I can give you 
funeral wreaths, life preservers and 
doughnuts. 

Counsel (to police witness): But, if 
a man is on his hands and knees in the 
middle of the road, that does not prove 
he is drunk, 

Policeman: No, sir, it doesn’t. But 
this one was trying to roll up the white 
line. 

a 

“You know, I think that new re- 
cruit used to be a bookkeeper.” 

“Why?” 

“Well, every time he stands at ease 
he tries to put his rifle behind his ear.” 
yf 

“Madam, is that dog of yours house- 
broken?” 

“House-broken! Gracious me — of 
course he’s house-broken. I have to 
take a table leg and a bit of carpet 
along when I take him for a walk.” 

os 2 

A young R.A.F. officer stationed 
somewhere in Egypt was flying near 
the Great Pyramid, carrying out exer- 
cises in navigation and discovering his 
geographical position with a sextant. 

After a series of involved and con- 
fused calculations, he turned suddenly 
to his pilot and said: 

“Take your hat off.” 

“Why?” asked the pilot. 

“Because, according to my calcula- 
tions, we are now inside St. Paul’s 
Cathedral.” 

, 4 

Last week we heard about the old 
Negro who was taking a civil service 
examination for the job of mail carrier. 
One of the questions was: ‘How far 
is it from the earth to the sun?” 

The old darky looked frightened and 
exclaimed: “If you all is gwin ter put 
me on that route, Ize resignin’ befo’ 
I begins.” 


THE 








A lawyer was always lecturing his 
office boy, whether he needed it or not. 
One day he heard this conversation be- 
tween the boy and one employed next 
door: 


“How much does he pay you?” 
asked the latter. 

“T get $5,000 a year,” replied the 
lawyer’s boy; “ten dollars a week in 
cash and the rest in legal advice.” 

a ae 


A husband drew up his chair beside 
his wife’s sewing machine. 

“Don’t you think you’re running 
too fast?” he asked. “Look out! You'll 
sew the wrong seam! Mind that corner, 
now! Slow down, watch your finger! 
Steady” 

“What’s the matter with you, 
John?” said his wife, alarmed. I’ve 
been running this machine for years!” 

“Well, dear, I thought you might 
like me to help you, since you help me 
drive the car.” 

yr 


Elsie: What kind of husband would 
you advise me to get, Grandma? 


Grandma: You just leave husbands 
alone and get yourself a single man. 


7 7 rt 


The boss plumber was absorbed in 
the intricacies of the job he was work- 
ing on, apparently oblivious to his new 
apprentice who stood looking on. 

“Say,” inquired the lad, ‘do you 
charge for my time?” 

“Sure, I’m gonna put it in the bill,” 
was the reply. 

“But I haven’t done anything,” the 
helper protested. 


The plumber gazed at him a moment 
in silent pity. Then he turned to make 
a final inspection of the finished job 
by the light of the candle. Satisfied 
that all was okay, he handed the stub 
of the candle to the helper and said, 
witheringly, “All right kid, if you 
gotta be so conscientious, blow that 
out!” 

et + F 


“Jones has eleven children.” 

“Gosh! He’s gone stork mad, hasn’t 
he?” 

, 47 

The modern Miss asked the pro if he 
could tell her how to play golf. 

Pro: Sure, it’s easy enough. All you 
do is smack the pill and then walk. 

Modern Miss: How interesting. Just 
like some auto rides I’ve been on. 


" + F¢ 


Our grandmothers believed that there 
was a destiny which shaped our ends, 
but the modern girls place more faith in 
girdles, 
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BAKER MODEL “B” CASING CENTRALIZER 


A-12 


Field Practice of Centering Casing 


to Insure a Better Cement Job 


The use of Casing Centralizers to pro- 
vide a more uniform annulus between the 
casing and the wall of the hole at critical 
cementing points, is becoming standard prac- 
tice in many territories. Field results have in- 
dicated that the uniform annulus thus provided 
for the slurry is an important factor in mini- 
mizing channeling and in securing a successful 
first time cement job. 


Field results have also indicated that the 
Baker Model “B” Casing Centralizer is one 
of the most efficient types of centering units 
yet devised. The effectiveness of Baker Cas- 
ing Centralizers and their ability to stand up 
under severe operating conditions was ably 
demonstrated in a recent job performed in 
the Mid-Continent area, the essential details 
of which are given below. 


In this particular well, three Baker Model 
“B” Casing Centralizers (in addition to a 
Baker Cement Wash-Down Whirler Float 
Shoe and a Baker Cement Float Collar) were 
placed on a string of 514” casing that was to 
be landed in a 9200’ hole. When the casing 








Fig. 1 
Showing the excellent condition of one of 
the Baker Casing Centralizers on this job 
after being run in to 7200' and then pulled 
from bole. 
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reached 7200’, the engine broke down and it 
was impossible to raise or lower the string 
for nine hours, during which time, however, 
circulation was maintained. When the engine 
was repaired, it was found the pipe was stuck 
and oil was circulated to aid in its release. 
Ten days were spent attempting to loosen 
the string before it was finally pulled out of 
the hole. 


The three Baker Casing Centralizers were 
found to be in just as good condition as 
when they were originally run in (see Fig. 1). 
Leaving these three original Baker Casing 
Centralizers on the pipe, a fourth Baker Cen- 
tralizer, which had unintentionally been left 
off the string on the first run, was then added, 
and the casing re-run to bottom (9200’) with- 
out difficulty. 


ttralizer 


The Baker Casing Centralizer, which in normal position is slightly larger than the casing or hole in which it is to 
run, is attached by merely slipping it on the casing, positioning it at the desired point, and plug-welding the two Stop 
Rings. Due to the method of construction, when running casing equipped with a Baker Model “B” Casing Centralizer, 


there is no tendency of the Centralizer to revolve as it goes down the hole. 
Details of the operation of the Baker Model “B” Casing Centralizer are 
shown in the accompanying illustrations. Note that whether the casing is 
being lowered or raised, the Centralizer is always PULLED through the 
casing or past a restriction in the open hole . 
pulling action eliminates any possibility of the Centralizer Springs being 
distorted or damaged while landing the casing. One of the most important 
features is the fact that the Springs of the Baker Casing Centralizer always 
compress uniformly, tending to effectively center the casing in the hole 
regardless of the extent to which the Centralizer Springs are compressed. 


With ordinary types of Centralizers which have the Springs rigid!y 
mounted on Rings, the hazard of damaging the Springs and impairing the 
centering efficiency of such units will be obvious to experienced operators. 


.. never PUSHED. This 
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Fig. 2 
Showing Baker Casing 
Centralizer Attached 
to Casing Before Run- 

ning-in. 











(1) Stop Rings are positioned so that they 
engage the forged hooks on the ends of 
the Springs. 


(2) The Stop Rings are plug-welded to 
the casing. 


(3) Note space between Collars and Stop 
Rings to permit travel when Springs are 
compressed and elongated. 


(4) When lowering the casing, the lower 
Stop Ring engages the hooks on the lower 
ends of the Springs, PULLING the Cen- 
tralizer through the hole (or casing) 
rather than pushing it through. 


(5) When running through open hole and 
a restriction is encountered, the Central- 
izer Springs UNIFORMLY COMPRESS 
and elongate in an upward direction, mov- 
ing the upper Collar upwardly toward the 
upper Stop Ring. (This upward movement 


is made possible by the initial space pro- 
vided between the upper Collar and the 
Stop Ring. The space is sufficient to al- 
low the Springs to be compressed to their 
fullest extent against the casing without 
engagement of the upper Collar with the 
upper Stop Ring.) 


(6) Note that during the downward travel 
of the casing the upper Stop Ring is never 
in contact with either Collar or the upper 
hooked ends of the Springs so that the 
Ring is unable to exert any pushing force 
whatsoever on the Springs that would 
tend to buckle or distort them. 


| 





Fig. 3 


Lowering Casing Equipped with a Baker Casing Centralizer. (When casing 
is raised, the action of the Centralizer is just the reverse as illustrated 


ahove, the unit being 


ULLED upward past the restriction by the contact 


of the upper Stop Ring with the hooked ends of the Springs.) 
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25-Ton Standard Speed 

Screw Jack 

fi penny na KENLY and Com- 
pany, Chicago, Illinois, makers of 

Simplex Jacks, announce the addition 

of a 25-ton standard-speed, bevel-gear, 

ball-bearing screw jack, No. 7300. 

Designed for heavy-duty lifting, 
lowering, and skidding work, the manu- 
facturer states that the safe mechanical 
action, screw adjustment, and enclosed 
ratchet mechanism combined with both 
toe and cap lift make it a serviceable 
jack for all heavy industrial work. 

Toe lift is a minimum of 11 in. from 
base, but jacks can be made with toe in 
any position to suit user’s requirements, 
and the base design can be modified. 
No. 7300 is guaranteed to lift its full 
rated capacity of 25 tons on cap and 
12'% tons on toe, has a full 6-in. lift, 
and weighs only 82 lb. complete. 








Taylor Aneroid Manometer 
HE absence of mercury or other 
liquid from the Taylor Aneroid 

Manometer, for flow or liquid level, de- 

veloped by the Taylor Instrument Com- 

panies, Rochester, New York, removes 
the possibility of product contamina- 





tion and the hazard of mercury being 
blown due to line surges or carelessness. 
Further advantages are that sealing 
liquids are rarely required and vital 
mercury is released for the war effort. 

Replacing the stuffing box is a new 
torque tube assembly, which gives a 
completely closed system and is designed 
to eliminate friction and lubrication. 
This new assembly also does away with 
the lost time involved in maintenance, 
the manufacturer asserts. Friction, lost 
motion, and wear are further reduced 
by the absence of internal pivots and 
springs. 

Metal bellows respond to the pressure 
variations and insure faster response un- 
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der ordinary circumstances with im- 
mediate reaction to sudden changes in 
flow, it is stated. The sturdy bellows are 
built to withstand high over-range 
pressures without damage. 


Under steady flow conditions the 
Taylor Aneroid Manometer is accurate 
within 1 percent of scale range, it is 
asserted. It is available for all types of 
indicating and recording meters and 
controllers and is supplied for standard 
ranges between 20 and 500 in. of water. 
The range can be changed right on the 
job by substituting precalibrated torque — 
tubes. 

For further information write the 
Taylor Instrument Companies, Roches- 
ter, New York. 





"Stellite" Alloy for Machining Steel 


“CQ. TELLITE” 98M2 tools are made 

of a new cobalt-chromium-tung- 
sten alloy especially designed to increase 
the speed of machining steel in produc- 
tion shops. Developed as part of a long- 
range research program by Haynes Stell- 
ite Company in coéperation with Union 


Carbide and Carbon Research Labora- 
tories, Inc., the new alloy represents an- 
other definite achievement in the field 
of metal-cutting tools, the manufac- 
turer states. 

The new tools machine steel at even 
higher cutting speeds than “‘Stellite” 
Star J-Metal or “2400” tools, with 
longer life between grinds, it is asserted. 
With 98M2 tools, heavy roughing cuts 
are being taken on steel turning jobs 


with coarse feeds—to get high rates of 
metal removal—yet tool life is long and 
economical, for the new alloy is well 
balanced in red hardness, edge strength, 
and toughness, it is further pointed out. 

The new alloy tools are at present 
available in standard square and rec- 





tangular solid bits, and in 20 standard 
styles of welded-tip tools of various 
sizes, for turning, facing, and boring. 
In addition, special tools, including solid 
bits or brazed-tip styles for grooving 
or forming special contours, are being 
made to users’ specifications. 

Further information about “‘Stellite” 
98M2 steel cutting tools can be ob- 
tained from Haynes Stellite Company, 
Kokomo, Indiana. 
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BJ Casing Pump Anchor 


HE increasing use of casing 

pumps has resulted in the manu- 
facture of a device for safely anchor- 
ing such pumps and for prompt release 
when it is necessary to remove them 
from the well. 

The large-area slips have 
diagonally-cut teeth, and the 
hazard of damage to the cas- 
ing is minimized. The body is 
welded to the tubing nipple, 
which is free to move through 
the anchor cage a sufficient 
distance to set the slips when 
the following easy method is 
used: 


eet Libis 


Casing pumps usually are 
run in the well on the sucker 
rods, with the BJ Casing 
Pump Anchor coupled to the 
lower end of the pump. The 
anchor cage is equipped with 
friction shoes that contact the 
casing, and when the desired 
depth has been reached the 
rod string is raised until the 
key on the nipple comes out 
of the pocket in the anchor 
cage. Rotation to the right 
brings this key over its key- 
way and then by lowering the 
string the anchor holds the 
actuator and slips and the 
body expands the slips and 
sets them against the casing. 
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Detailed information re- 
garding sizes and prices is ob- 
tainable from Byron Jackson 
Company, Houston, Los Angeles, or 
New York. 








P & H Designs New 
Welder Trailer 


T O aid in conserving rubber for di- 
rect war needs, Harnischfeger 
Corporation, Milwaukee, Wisconsin, has 
announced the immediate substitution 
of an all-steel wheel portable mounting 
on its P&H gas engine-driven welders 
for the rubber-tired trailer. The new 
trailer is of the two-wheel type, equipped 
with an axle and heavy-duty springs, 
and suitable for field work and highway 
towing. The wheels have a 24-in. di- 
ameter and 4-in. rim face, and are de- 
signed to permit quick changeover to a 
pressed steel wheel with pneumatic tire 
when available later. The towing bar 
and trailer rest have not been changed. 
To compensate for the harder riding of 
steel rimmed wheels, the new unit is 
built for heavy duty in every way, with 
a 9-leaf spring as well as extra heavy 
axle. 

The welding range of P&H gas en- 
gine-driven models is from 15 to 370 
amp. 
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Conserve your equipment and you serve your coun- 
try. First, buy the best cable tools you can get, 
because they perform more efficiently and wear bet- 
ter. Then use them carefully, so that they provide 
full value and efficiency throughout their service- 
life. You'll be doing your part to save vital mate- 


rials and man-hours for America’s Victory March. 


SPANG & COMPANY, BUTLER, PA. 











-y Compressors 
y Engines 
| y Pumps 


KEEP ’EM 

































Type No. 270. Designed espe- 
cially for gas compressors. France 
Metal “‘Full-Floating” Packing is 
outstanding for its long wearing 
qualities. Eliminates frequent 
shut-downs. 





| Type No. 190. Designed for 

| shallow stuffing boxes and pre- 

| vents condensation from entering , 
the crankcase. Prompt delivery 
assured. 
Specify the packing that L-A-S-T-S 
—FRANCE “Full- Floating” 
Metal Packing. Ask for catalog 


No. M-3. 
Tacony Philadelphia Penna. 


Mid-Continent Representative: 
MR. J. M. FULLER, 3725 W. 7th St. 
FORT WORTH, TEXAS 


| 
| THE FRANCE PACKING COMPANY 
| 
| 
| 





Original 


‘N Thay, 
FRANCE 
‘| A 


METAL PACKING 
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MACHINERY and EQUIPMENT 





Tool Holder Speeds 


Lathe Output 
SIMPLE and rugged engine lathe 
tool holder that is said to reduce 
tool changing time to approximately 
five seconds and greatly reduces operat- 
ing time has been developed by the 
Lane-Wells Company, engineers and 
manufacturers, Los Angeles, California. 
Known as the Lane-Wells Universal 
Tool Holder, the device consists of a 
tool post that can be fitted on any en- 
gine lathe carriage compound rest. Into 
a cylindrical member, clamped into the 





tool post, fit the detachable heads. 
Standard high-speed tool bits used for 
boring, turning, threading, facing, or 
forming are fastened into the heads and 
each bit remains in place in the head. 
Drills and reamers can also be used. 

In practice the lathe operator has sev- 
eral heads each carrying a tool to per- 
form a certain operation on the stock. 
The first head is placed in the tool holder 
and locked in place by a quarter-turn 
of the control handle. As soon as the 
operation on the stock is performed by 
the first tool, the operator releases the 
head, replaces it with the second head, 
locks it in place, and is ready for the 
next operation. The change requires ap- 
proximately five seconds. After sizes are 
once established all readings can be 
taken from the cross-feed dials. 

If a particular tool must be removed 
and then reinserted in the tool holder, 
as for example when a particular work- 
ing Operation is interrupted by other 
work to be done, the Universal Tool 
Holder permits the original tool to be 
reinserted in the tool holder in exactly 
the same position it originally occupied. 
Work can then be resumed without the 
necessity of resetting the position of the 
tool holder relative to the work. The 
ordinary engine lathe, equipped with the 
Universal Tool Holder and a supply of 
detachable heads, makes possible any 
number of operations. The one tool 
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holder will perform either outside turn- 
ing or boring operations. 

In actual practice during the last year 
in the Lane-Wells plant, in the manu- 
facture of oil-well supply parts, the 
Universal Tool Holder made possible a 
reduction of 35 percent in machining 
time on many operations, it is stated. 

Four sizes of the device fit all stand- 
ard makes of engine lathes from 10 in. 
to 24 in. 

Complete details and specifications 
are available from Lane-Wells Com- 
pany, 5610 South Soto Street, Los An- 
geles, California. 





Motors for Magnesium 


Dust Locations 

y gees line of polyphase induction 
motors in sizes from 1 to 20 hp., 

NEMA frames 203 to 326, inclusive, 

suitable for use under magnesium dust 

conditions has been announced by the 

General Electric Company, Schen- 


ectady, New York. Labeled as suitable 





for Class II, Group E locations, the new 
line should find extensive use in the 
rapidly growing number of plants 
handling magnesium, particularly where 
fine magnesium dust is encountered, it 
is announced. 

The design of the new line of motors 
is based on a series of tests recently initi- 
ated by G. E. at the Underwriters’ 
Laboratories, Inc., in which a sample 
15-hp., 1800-r.p.m. motor was sub- 
jected to a cloud of fine magnesium dyst 
while operating under heating and cool- 
ing cycles simulating several years’ op- 
eration in an industrial plant. Careful 
examinations of the motor after these 
tests indicated that it had successfully 
withstood all tests. 

These motors are totally enclosed, 
with a nonventilated construction in the 
smaller ratings and a fan-cooled con- 
struction above 2 hp. Simple cast-iron 
end shields, stator frames, and fan hous- 
ings make it dust-tight without compli- 
cating assembly or disassembly. 

Other features of the new line in- 
clude nonsparking bronze external fans, 
relatively straight and smooth external 
ventilating passages (for fan-cooled 
motors) to facilitate cleaning, perma- 
nently sealed-in leads, and a rotating 
labyrinth seal at the shaft opening. 














Portable Water Purifier 
SELF-CONTAINED water puri- 


fication unit that uses no chlorine 
or other chemicals has been designed by 


the Technicraft Engineering Company, | 








5610 South Soto Street, Los Angeles, 
California. The unit, known as the 
Sterozone Model B, is light enough to 
be dropped by parachute in remote areas. 


The unit sterilizes water, killing all 
bacteria, controls taste and odor, and re- 
duces color. Advantages pointed out by 
the manufacturer are complete water 
purification without use of chlorine or 
other chemicals now on the restricted 
list, automatic operation that does not 
require supervision by highly trained 


technicians, and extremely low-cost op- | 


eration. 

Full details and specifications of 
Sterozone Units are available from the 
manufacturer. 





Non-Indicating Controller 
A NEW controller to be known as 


the Tag Number 42 has been re- | 


cently placed on the market by C. J. 
Tagliabue Manufacturing Company, 
Park and Nostrand Avenues, Brooklyn, 
New York. 


Basically, the movement is the Tag 


Principle of Control that has served in- | 


dustry so successfully for many years. It 
has been redesigned for compactness in 
such a fashion that the few simple parts 
are accessible with exceptional ease. The 
small size does not affect the inter- 
changeability of the tube systems, 
which can be accomplished with sur- 
prising facility, it is asserted. 


The company has prepared an inter- 
esting description giving the complete 
details of operation, specifications, and 
prices, included in a new 36-page cata- 
log No. 900E. This book covers the 
complete line of Tag non-indicating 
controllers, diaphragm valves, and ac- 
cessories. A copy of this catalog will be 
sent on request. 
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TYPE G SIDE DOOR CHOKE 


With the ability and precision of a P-40 in combat, the 
Otis Type G Choke simplifies the completing and produc- 
ing of two-zone wells. 


Entrance of fluid from either or both pays into the tubing 
string through Removable Bottom Hole ports can be blanked 
off or regulated as desired by use of the Otis Side Door 
Choke thereby providing a means to— 


1. ‘Bring in'’ the Annulus after the well surface connec- 
tions have been hooked up and tied down. 


2. Take Bottom Hole Pressure of each formation independ- 
ently of the other. 


3. ‘Kickoff’ the Annulus should it become loaded up. 


All these operations can be accomplished under pressure 
without moving the tubing or breaking the packer seal. 


By equipping the choke with a blank cup mandrel which 
has an open bore, the upper formation is blanked off, per- 
mitting flow into the tubing from the lower pay only. Con- 
versely, if a perforated cup mandrel is used with its lower 
end plugged, the lower formation is blanked off and the 
tubing made a conductor for the upper formation only. 


The Type G Choke can be run and pulled under pressure 
with the same line used to run and pull the bottom hole pres- 
sure instruments. 


Consult your nearest Otis Representative for complete 
details and information 


OTIS PRESSURE CONTROL, INC. 


DALLAS, TEXAS 


Branches: Houston, Texas; Hobbs, New Mexico; 
New Iberia, Lovisiana 


Representatives: Otis Eastern Service, Inc., 
Wellsville, New York; Western Pressure Con- 
trol, Los ay and Bakersfield, 

olifornia 


Export Office: 74 Trinity Place, New York City 














Tubing 
Stripper 


a 
cs 


126 


wv, 
yy 143° 


IBERSON 
SWABS 


WELLS AT CAPACITY 


It is highly important that 
production of present wells be 
maintained at high levels. War- 
time economy requires that this 


be accomplished at lowest pos- 
sible cost in materials, time and 
money through use of the most 
efficient equipment. 


The GUIBERSON Swab has 
long been recognized as the most 
efficient on the market, due to its 
principles of design and construc- 
tion. It falls faster than any other 
swab and pulls more fluid per 
trip and per cup life, resulting in 
important savings both in swab- 
bing time and replacement costs. 
For full particulars see the 
Composite Catalog or write 


THE GUIBERSON CORP. 

DALLAS, TEXAS 
Export Representative: |. Frank 
Brown, 30 Rockefeller Plaza, 
New York City 
Calif. Distributor: W. R. Guiberson 
Co., 723 East Gage Ave., 

Los Angeles, Calif. 





Flow Sucker Rod 
Valve Stripper 
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MACHINERY and EQUIPMENT 
B S & B Fuel Vaporizer 


O produce fuel for pipe-line engines at a low cost, Black, 

Sivalls and Bryson, Inc., Oklahoma City, Oklahoma, 
recently announced that they would manufacture and dis- 
| tribute the BS&B Fuel Vaporizer, which automatically strips 
enough gas out of the pumped crude oil to run pumping en- 
| gines. 
| When natural gas is unavailable, or when fuel economy is 
| desired, the BS&B Fuel Vaporizer enables operators to pump 








BS&B FUEL VAPORIZER 


with gas engines. According to the manufacturers, pumping 
fuel costs can be reduced, and the expense of Diesel fuel and 
its transportation can be eliminated by converting Diesel en- 
gines to gas. Also, loss of crude gravity can hardly be noticed, 
it is asserted. 

In operation, the BS&B Fuel Vaporizer takes a small stream 
of crude oil from the discharge of the pipe-line pump. This 
oil is routed through a heat exchanger, and then through 
a tubular exhaust gas heater into a flash tower where a bit of 
gas is “topped off.” This gas is conducted to a storage receiver 
and drip, then delivered through a regulator to the fuel system 
of the engine. Exhaust gases provide heat for the generation. 

Cold engines can be started with the gasoline that accumu- 
lates in the drip. The “topped” crude is cooled back through 
the heat exchanger and delivered into the pipe line downstream 
from the pump. 

An example given by the manufacturer of the efficiency 
of the BS&B Fuel Vaporizer can be found in the following 
example taken from an installation now in operation: The 
vaporizer generates all the gas required to run two 150-hp. 
engines pumping 13,500 bbl. of crude oil per day. Five-eighths 
of 1 percent (83.8 bbl. per day) of the crude is shunted 
through the vaporizer, which gassifies 10.4 bbl. (12.4 percent) 
of it for fuel. With crude at 77 cents per bbl. the cost per 
month for fuel is $240. Former cost per month with pur- 
chased gas was $430. 

The Fuel Vaporizer is manufactured by BS&B ready for 
installation and operation, complete with regulators, meters, 
etc., and is mounted on skids for easy handling. It is built 
in several standard sizes. 


‘Eyeshield 


| NEW eyeshield, easily attached to any of the popular 

type helmets, is designed to protect the welder’s eyes 
| during operations other than welding. It tends to eliminate 
reflected glare, affords wide vision, protects the eyes from fly- 
ing scale from chipping hammer or wire brush. Loading of 
welding holder, set-up work, and other details may be accom- 
plished without raising the visor. It is made by Jackson Prod- 
ucts, Detroit, Michigan. 
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Weld Inspection Chart 
Published by Lincoln 


An arc-welding inspection chart, which will provide weld- | 
ing inspectors and others concerned with weld production a 
simple and extremely helpful aid for use in inspecting welds, 
has been published by The Lincoln Electric Company, Cleve- | 
land, Ohio. | 

The chart (see illustration) presents graphically the differ- 
ent types of welds obtained when the work is done normally, 
with normal current, voltage and speed, as compared with 
those obtained when these factors are not normal. 


} 
| 
| 
| 


GUIBERSON 
CATCHERS 


Sapeguare 


YOUR EQUIPMENT 


There is no more urgent require- 
ment in the program of war 
economy than that of conserving 
steel. Any safety device that can 
be placed on or in a well at 
nominal cost, to protect equip- 
ment — and especially pipe, the 
heavy-tonnage item in production 
—is today of tremendous im- 
portance. 


The GUIBERSON Tubing Catch- 
er’s function in safeguarding 
tubing strings from falling, not 
only due to overloading or faulty 
threads, but possibly even on ac- 
count of enemy action —is more 
important today than ever in the 
past. Every string of tubing should 
be equipped with a GUIBERSON 
Catcher. For details see the Com- 
posite Catalog or write 


THE GUIBERSON CORP. 
DALLAS, TEXAS 


Export Representative: |. Frank 
Brown, 30 Rockefeller Plaza, 





ARC WELDING 
INSPECTION CHART 
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USE LARGE ELECTRODES J ‘PLEET-FILLET’’ TECHNIQUE 


THE LINCOLN ELECTRIC COMPANY 


CLEVELAND On 





New York City 
ee , ‘ ‘ ‘ , , Calif. Distributor: W. R. Guiberson 
Upon inspection after welding, certain tell-tale signs will Co., 723 East Gage Ave., 


reveal considerable information to a qualified inspector,” ac- ats Aageee, Soe 
cording to A. F. Davis, vice-president of the company. 

“Items to consider in inspection after welding include the | 
size and shape of bead, appearance of the bead, undercut, over- | 
lap, location of craters (indicating where the operator started | 
and stopped welding). A study of the weld and proper inter- | 
pretation of tell-tale signs will disclose other conditions of | 
welding.” Enlarged photographs illustrate these conditions. 

Accompanying the photographs is a table indicating the | 
burn-off of the electrode, the penetration of fusion, the appear- 
ance of the bead, and the sound of the arc with each value of 
current, voltage, and speed of welding. For example, with | 
normal current, voltage and electrode speed, burn-off of the | 
electrode gives a normal appearance of the weld coating, a_| Dritting ona niemniiies 
fairly deep and well-defined penetration, excellent fusion of Head Spider Valve 
the bead with no overlap, and an arc that burns with a sputter- 
ing hiss plus sharp cracking. 





The inspection chart also illustrates the use of the ‘‘Fleet- | ann SORRy vile 


Fillet” technique of welding, developed by The Lincoln Elec- | Pr = 
tric Company, which almost doubles the normal welding 
speed, according to the manufacturer. The chart also illustrates | a Ul B 4 R S O N 


how the speed of welding increases as the size of the electrode 
increases. 

The chart is available free of charge to inspectors of weld- 
ing and others concerned with welding. 


Py 133° 
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“DERRICK” 


CHROME CLAD 
STEEL TAPES 


k. It's easy to read. 
black markings show 
up prominently against a 
"satin chrome surface that 
'won't rust, crack, chip or 
peel. The narrow (%4”) 
line reduces wind resist- 
ance. Order from your 
supply house. Write for 
' free Catalog today. 





Large end ring and 
hook permit rapid, ac- 
curate measuring of 


casing standing up- 
» tight in a derrick. 


Md lls 


SAGINAW, MICHIGAN 
TAPES . 


New York City 


RULES - PRECISION TOOLS 








Los Angeles Nomads 
Hold Annual Party 

Approximately 200 Nomads and 
their guests enjoyed the annual ‘‘Wing- 
Ding” of the Los Angeles Chapter of 
Nomads held at the Cheviot Hills 
Country Club, Los Angeles, during 
the entire day and evening of July 24. 
Beginning with a golf tournament in 
the morning and afternoon, games of 
skill were then played until dinner was 
served shortly after eight o’clock. 
After the dinner, golf, gaming, and 
door prizes were awarded. The tables 
were then removed and chairs arranged 
around the hall to supply good seats 
for everyone to see the show that 
climaxed the entertainment. 

A silver cup was awarded for the 
low gross golf score and was captured 
by A. K. Smith of Western Gulf Oil 
Comp2ny. Six blind bogey prizes were 
to be given but two will have to be 
awarded later because of a tie. Those 
receiving their prizes were Fred Currie 
of Timkin Steel and Tube Division, 
Jim Creed of Halliburton Oil Well 
Cementing Company, Ralph Porter of 
Standard Oil Company of California, 
and F. A. Driskill of the Iraq Petro- 
leum Company. Herb White of Re- 
public Supply Company, Paul Huggins 
of Western Gulf Oil Company, and 
George Trembley of Howard Supply 
Company will play off the tie for the 
two other prizes. 

All prizes except those for golf were 
war bonds and stamps. Those winning 
bonds for their “‘skill” in the games 
played before dinner were Paul Cavins, 
a $50.00 bond; Jud Saatjian of The 
Texas Company a $25.00 bond, and 
Bob Eiche a $25.00 bond. The first 
door prize of a $25.00 bond went to 
Bill McGuirk of Eason-Therolf Tool 
Company. Ted Sutter of Baker Oil 
Tools, Inc., won $10.00 in stamps as 
did Ray Love of Tide Water-Associ- 
ated Oil Company. The winners of 
another $25.00 bond and three more 
$10.00 stamp prizes failed to give 
their names so their identity remains 
unknown. 

Credit for the great success of the 
Nomads ‘“‘Wing-Ding” goes to the 
committee, which consisted of Roland 
Smith of Grant Oil Tools, chairman; 
Tom Murphy of Martin-Decker Cor- 
poration, who got into the army before 
the party and could not enjoy the 
fruits of his labors; Jim Robinson of 
Miller-Robinson; George Trembley of 
Howard Supply Company, and Bob 
Eiche, foreign tool representative. 
George Trembley and Bob Eiche were 
in charge of the golf tournament. 

The next meeting of the Los Angeles 
Chapter of Nomads will be a barbecue 
to be held the middle of September. 


Details are now being arranged. 
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Cummins Engine Company 
Appoints New Service 
Manager 


Recognizing the importance of Sery- 
ice Department training and experience, 
the Government has again called upon 
the Cummins Engine Company for men 
with experience in this field. Dave Cra- 
vens, Cummins’ service manager, was 
the first to volunteer his services. Robert 
Bloomenstock, also of the service and 
parts department, was next, being ap- 
pointed to special Diesel work in the 





DELOSS CUMMINS 


Navy. Now, Robert Stratton, former 
Cleveland regional manager who re- 
placed Cravens as acting factory service 
manager, has accepted a commission in 
the U. S. Signal Corps. Upon Stratton’s 
departure to assume his new Army 
duties, P. E. Letsinger, vice-president in 
charge of distribution, has announced 
the appointment of Deloss Cummins as 
service manager. 

Affiliated with the Cummins com- 
pany almost since its inception, Cum- 
mins first worked on the assembly line 
in 1915, eventually became factory su- 
perintendent in 1924 and filled that 
position until his transfer to the service 
department in 1929, 

Cummins has worked in the field 
with dealers, distributors, and owners 
and this fact, in conjunction with his 
background of factory experience, gives 
him a full understanding of service 
problems from every angle. He states 
that no radical' changes in the present 
service policy are anticipated. “We real- 
ize that many Diesel mechanics have 
been called to the various branches of 
the service,” says Cummins, “and by an 
increased number of Service Bulletins 
and other literature, are going to try to 
establish a program of information that 
will be helpful to mechanics that are 
new to the Diesel field. We also pledge 
our closest codperation with the Gov- 
ernment in their various training pro- 
grams throughout the country.” 











Parkersburg and O. C. S. 
Consolidate 


Casper A. Ruf, president and gen- 
eral manager of The Parkersburg Rig 
and Reel Company, announces that on 
July 31, The O. C. S. Manufacturing 
Company terminated its corporate ex- 
istence, and is now operating as a divi- 
sion of The Parkersburg Rig and Reel 
Company. 

D. C. Myers, formerly vice-presi- 
dent and general manager of O. C. S., 
has been elected a vice-president of 
The Parkersburg Rig and Reel Com- 
pany with headquarters at Coffeyville, 
Kansas. 

William Schwemlein has been named 
manager of the Coffeyville Works, O. 
C. S. Division. 





New Deal Takes Over 
Butler Manufacturing 
Equipment Line 

New Deal Specialty Company, Ok- 
mulgee, Oklahoma, announces the ac- 
quisition of products of the Charles 
A. Butler Manufacturing Company, 
also of Okmulgee, which has for many 
years manufactured a line of oil-field 
equipment widely used in the oil in- 
dustry. The New Deal Specialty Com- 
pany will continue sale and service of 
the Butler products. 

The Butler products include their 
line of slip ring casing elevators, auto- 
matic casing spiders, safety tubing ele- 
vators and spiders, compound lever 
wire line drilling clamps, roller bearing 
beam pulleys, and pipe tongs. 

The New Deal Specialty Company 
announces they have also acquired the 
real estate and plant buildings of the 
Butler company, all of which will be 
maintained for future manufacturing 
operations. Thus, company officials be- 
lieve, they will be better equipped for 
the service of the Butler products as 
well as the “New Deal” equipment, 
which includes pipe-cleaning machines 
and pipe-straightening machines, tri- 
pods, etc. 





South American Outlets 
for Wheelco 


Announcement of three new South 
American sales outlets for products of 
Wheelco Instruments Company, Chi- 
cago, Illinois, has been made by Rich- 
ard A. Schoenfeld, vice-president and 
sales manager. Cia Argentina de Ingen- 
eiria Industrial, with headquarters at 
375 Peru, Buenos Aires, will represent 
the company in Argentina; Miguel 
Khalife, with A. P. Green Chilena Ltda., 
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at Casilla 13297, Santiago, in Chile, and 
Benech & Cia, at Cerrito 455, Monti- 
video, in Uruguay. 


W.P.R.A. Planning Two 
Regional Technical 
Meetings for Fall 


Plans are taking definite shape for 
two regional technical meetings of the 
Western Petroleum Refiners Associa- 
tion this fall, according to announce- 
ment of J. C. Day, secretary of the 
association. First of the meetings will 
be held in Wichita, Kansas, at the Allis 
Hotel, on Friday, October 9, followed 
by one in Shreveport, Louisiana, at the 
Washington-Youree Hotel, on Friday, 
October 30. 


In arranging programs for the re- 





gional meetings this year, officials of 
the association indicate they expect to 
follow the same procedure as in previ- 
ous years, with three highly important 
and timely technical papers to be pre- 
sented at each meeting. 


Although the programs are not yet 
complete, the discussions will likely 
center around the effects of the war 
emergency on the refining industry. 
There have been many new develop- 
ments and changes, and these will be 
discussed so far as consistent and prac- 
ticable. An open forum, always popu- 
lar at these technical group meetings, 
will follow each paper. 


Details of the programs, with titles 


of papers and names of authors, will 
be given at a later date. 


When there is ditch to dig....or fill.... 
You'll always be glad you bought a 


“CLEVELAND” 


Keep them in fighting trim by regular attention 
oles slodbebi-d oles clet-Meos elo abted aloes ete) oh 











Herrington Made Director 
Society of American 
Military Engineers 


A. W. Herrington, president of the 
Society of Automotive Engineers, tech- 
nical advisor to Col. Louis A. Johnson 
on the recent American Economic Mis- 
sion to India, and president of The Mar- 
mon-Herrington Company, of Indian- 
apolis, Indiana, has been elected to serve 
for three years as a director of the 
American Society of Military Engineers. 

Herrington is widely known 
throughout the world as an expert on 
military transport, and is the designer 
of many military vehicles now in the 








| 
/ 
A / 
YI |) 
Z 
| 
| 
GZ 


YS SY : : 
YAK 


service of the United Nations on all 
the major battle fronts of Europe and 
Asia. His company at Indianapolis was 
ene of the first automotive companies 
in the United States to achieve full- 
scale conversion to war production, and 
Marmon-Herrington vehicles were 
among the first of American manu- 
facture to go into action in both the 
Near and Far East. 

As a captain in the military transport 
service of the A. E. F. during the first 
world war, and later during many busi- 
ness trips to the old world, Herrington 
had opportunity to study the terrain 
and transportation problems of most of 
the countries now in the war. His ob- 
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Write today for your copy 
of *‘THE BOOK OF PIPE 
PROTECTION,'' which de- 
scribes our process in detail. 
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_ Even now as we fight the Axis, and 
later, too, when peace does come, 


we shall still have to fight the Battle | 


of Corrosion—that silent, unseen 


| enemy that sneaks up from behind. | 
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‘GENERAL PAINT CORPORATION 


| HILL, HUBBELL & CO. - Division - Cleveland, Ohio 


E. SAN FRANCISCO, CALIFORNIA, U.S A> 








servations and knowledge of automo- 
tive engineering suggested numerous 
improvements in design of the All- 
Wheel-Drive trucks, track-lying trac- 
tors, and tanks, which are used ex- 
tensively by the United Nations. 

In peace time Marmon-Herrington 
All-Wheel-Drive converted Ford trucks 
and heavy-duty All-Wheel-Drive 
vehicles have helped develop many of 
the major oil fields throughout the 
world, The entire output of the greatly 
enlarged Marmon-Herrington plant is 
now given over, however, to the build- 
ing of vehicles of war. 





Foxboro Company 
Awarded War Bond 
Honor Flag 


The Foxboro Company, Foxboro, 
Massachusetts, makers of measuring and 


| controlling instruments for industrial 
| processes, was awarded the Minute Man 


flag of the Treasury Department re- 
cently in recognition of payroll allot- 
ment subscriptions by more than 95 


| percent of its employees. The coveted 


flag and accompanying certificate were 


| presented by Alfred C. Sheehy, Deputy 
| State Administrator of the War Savings 


Staff for Massachusetts, and received by 
Irving W. Lane, second oldest employee 
of the company. Arrangements were in 
charge of Corodon §S. Fuller, an official 


| of the company and chairman of the 


War Savings Committee for Foxboro. 
He was assisted by Alfred Herschel of 
the company’s personnel department. 


| The presentation followed a noon-hour 
concert by The Foxboro Company Brass 


Band. 





Engine and Boiler 
Standards, Boiler Code, 
Revised by A.P.I. 


Revisions in the standard specifica- 
tions of internal-combustion engines for 
oil-field service and for oil-field boilers, 
and in the code of recommended field 
practice on care and use of oil-field 


| boilers have been published by the 


ts PROPER PROTECTION:: 


Hill-Hubbell Coat- 


American Petroleum Institute’s Di- 
vision of Production. The revisions 
incorporate changes adopted at the In- 
stitute’s annual meeting at San Fran- 
cisco in November, 1941. 

Copies of the new additions (A.P.I. 
Std. 11-C, Fifth Edition, A.P.I. Speci- 
fication for Internal Combustion En- 
gines for Oil Field Service; A.P.I. Std. 2, 
Ninth Edition, A.P.I. Specifications for 
Oil Field Boilers, and A.P.I. Code 2, 
Second Edition, A.P.I. Code of Recom- 
mended Field Practice on Care and Use 
of Oil Field Boilers) may be obtained 
from the Institute at 50 West 50th 
Street, New York, or Continental 
Building, Dallas, Texas, for 50 cents 


| each. 
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M. E. Nicklin Now Has 
Office at Oil City 


M. E. Nicklin, manager of the Ex- 
port Division, Oil Well Supply Com- 
pany, 30 Rockefeller Plaza, New York 
City, now has his office at the manu- 
facturing headquarters of the company 
at Oil City, Pennsylvania. The change 
was effective August 1. 

Nicklin continues as manager of the 
Export Division dividing his time be- 
tween the New York and Oil City 
offices, thus bringing about a closer 
liaison between production and the ex- 
port trade. 

R. H. McPeake, sales manager of the 
Oil Well Supply Company, Export Di- 
vision, will continue to make his head- 
quarters in New York City and will 
be in charge of the New York office 
when Nicklin is out of the city. 





Chicago Section A.C.S. 
Moves Headquarters 


The Chicago Section of the American 
Chemical Society has moved its head- 
quarters to the Medinah Club, 505 
North Michigan Avenue, Chicago, Illi- 
nois, as of August 1. 

This move was made necessary by the 
fact that the United States Army re- 
quisitioned the Stevens Hotel for the 
lodging and training of army and air 
force technicians. The Stevens has been 
the headquarters of the section for many 
years. 

The Chicago Chemists Club, which 
shared the quarters of the Chicago Sec- 
tion in the Stevens Hotel, has made a 
similar arrangement with the Chicago 
Section for the use of quarters at the 
new address. 

The Medinah Club offers commodious 
and convenient rooms for dinners and 
large gatherings, as well as adequate 
rooms for group meetings and the like. 





Lincoln Electric Gives 
Service Pins to Veteran 
Employees 


The Lincoln Electric Company, 
Cleveland, Ohio, has awarded service 
pins to 206 veteran employees whose 
tenure of service ranges from 10 to 35 
years. 

Two recipients of citations whose 
service records extend over a period of 
35 years were James F. Lincoln, presi- 
dent and general manager, and J. C. 
Lincoln, chairman of the board and 
treasurer. Service pins were presented 
to J. F. Lincoln by A. F. Davis, vice- 
president and secretary of the company, 
and to J. C. Lincoln by J. F. Lincoln. 
Employees presented the company presi- 
dent with a watch and chain and a 
scroll that read: 
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“To James F. Lincoln 


“We reaffirm our confidence in your 
foresighted leadership, again express our 
appreciation for your friendly under- 
standing of our problems, and pledge 
our continued effort and enthusiasm for 
the biggest job we have ever had—win- 
ning the war by more production. 

Your Fellow Workers.” 


A service pin was given to Joe Satava, 
Jr., inspector in the punch press depart- 
ment, who has worked for The Lincoln 
Electric Company during the last 30 
years. This pin was presented by Davis. 
The other presentations were made by 
directors of the company, which in- 





cluded: J. F. Lincoln; A. F. Davis; C. 
M. Taylor, vice-president and sales 
manager; G. G. Landis, chief engineer, 
and H. F. Kneen, factory manager. 


Service pins were given to eight 25- 
year employees, among whom were 
Davis and Taylor. The others in this 
group were: Mary Friedel, of the wind- 
ing department; R. A. Gast, mechanical 
engineer; A. J. Goetz, production de- 
partment; Earl Reed, shipping depart- 
ment; C. W. Rochl, purchasing agent, 
and Frank Blazek, inspector. 


There were 26 employees in the 20- 
year group; 66 in the 15-year group, 


and 103 in the 10-year group. 
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NATIONAL 
tremendous growth in both size and import- 


August marks the 83rd birthday of 
the oil industry in America and 


brings forcibly to our attention its 


ance. Today, more than ever before, oil is 


\ of major significance because of its role in 


\ our national defense and so this oil-minded 


\ \ 


~ industries working for Victory. / 


bank takes this opportunity to pledge anew 


\ its co-operation to the oil industry — to all 
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R. F. Runge Passes Away 


Robert F. Runge, vice-president of 
S K F Industries, Inc., Philadelphia, 
Pennsylvania, died recently after a 
prolonged illness. He was 56. Runge 
was born in Woodbury, New Jersey, 
and was graduated from Drexel Insti- 
tute in 1906. He went to work in the 
engineering department of the Hess- 
Bright Manufacturing Company, 
which later became S K F. 

His entire business career was spent 
with S K F and its predecessor, the 
Hess-Bright firm. He became vice- 
president in 1920. 


Production Allocation 
Report Published by 
A.P.|l. Committee 


Fundamental principles of oil pro- 
duction and recommended factors in the 
application of these principles to sound 
proration practices are published in a 
progress report of the American Petro- 
leum Institute’s Special Study Com- 
mittee on Well Spacing and Allocation 
of Production and its Legal Advisory 
Committee. The report has been issued 
in a 98-page book. 


The committee reached nine con- 
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VITAL METALS AND 
CUT COSTS 20% to 50% 


Renew your pump liners and plungers by 
regrinding! MOLOY METAL in Pacific “Oil 
States” Insert and Liner Pumps permits liners 
and plungers to be reground from three to four 


times. Moloy Metal's resistance to abrasion and 


Pumps. 


corrosion, and its adaptability to closer toler- 
ances means longer pump life, less power 
required and more economical pumping. To 
speed the Victory Effort, and cut pump costs, 
too, specify Pacific “Oil States” Insert Liner 


MID-CONTINENT PUMP SUPPLY COMPANY 
TULSA, OKLA. 


Subsidiary of Pacific Pump Works, Huntington Park, Cal. 


Distributors: Kansas, Pampa and Borger, Texas, Illinois, Bovaird Supply Co.; Texas 


and Louisiana, Mid-Continent Supply |Co.; 


Oklahoma City, Production Supply Co. 
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clusions from its studies, covering the 
necessity for conservation, the causes 
of waste, and the principles of regula- 
tion and allocation that should be 
adopted to prevent waste. Appendices 
give extensive bibliographies of legal 
and engineering phases of proration and 
production, and a report of the Engi- 
neering Committee of the Interstate 
Oil Compact Commission. Copies of the 
book may be obtained from the Insti- 
tute at 50 West 50th Street, New York, 
New York, and Continental Building, 
Dallas, Texas; price is $1.25. 





New Date for National 
Chemical Exposition 


Announcement is made by the Chi- 
cago Section of the American Chemical 
Society of a change in dates and loca- 
tion for its second National Chemical 
Exposition, owing to the acquisition of 
the Stevens Hotel in Chicago by the 
United States Army. 

The exposition and conference have 
been transferred to. the Sherman Hotel, 
conveniently situated in Chicago’s busi- 
ness center at Clark and Randolph 
Streets, and will take place from No- 
vember 24 to 29 instead of a week ear- 
lier as originally planned. 

“Adequate space will be available for 
a show about twice as large as the first 
exposition sponsored by the Chicago 
Section in 1940 and under most advan- 
tageous conditions,” said Victor Con- 
quest, chairman of the show committee. 

“Our preliminary survey indicates 
that we can accommodate more than 
100 exhibitors. Just how many in excess 
of that number we can take care of is a 
question at this time. Our original plan 
provided spaces fur 145 exhibitors. It is 
important, therefore, that all who plan 
to exhibit in this important war-time 
show file application for space at once.” 

No changes are planned in the orig- 
inal program for the big show, it is an- 
nounced. There will be daily confer- 
ences to be addressed by leaders in the 
chemical industry, educators, and other 
outstanding authorities. The committee 
is arranging for an interesting display 
of motion pictures. Adequate accom- 
modations will be available in the Sher- 
man Hotel for the thousands of visitors 
expected from all over the country. 


Conquest points out that the impor- 
tance of the show cannot be overesti- 
mated. The chemical industry is vital in 
the war effort. Many new processes and 
discoveries will be revealed. The expo- 
sition will offer the opportunity to ex- 
change ideas and to view latest develop- 
ments in an industry that has contracts 
for construction projects totaling $72,- 
118,000 this year as compared with 
$46,996,000 a year ago. 
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Procedure for Obtaining Higher Priority Rating 


New procedure for obtaining higher priority 
ratings for materials required to complete proj- 
ects already under way is explained by Deputy 
Petroleum Co-ordinator for War Ralph K, 
Davies. 

Previously, when a contractor could not com- 
plete his construction work because certain ma- 
terials had not been delivered, and delivery was 
being held up because the original priority rat- 
ing no longer was high enough, the contractor 


applied for a higher rating on Form PD-1A. 
ow, application for higher priority rating 
need not be made on Form PD-1A. Correct pro- 
cedure is to write a letter in quadruplicate in 
which is listed all material items requiring a 
change in eee rating status. Thus, re- 
quests for changes in ratings can now be made 
in one application, whereas previously a separate 
PD- 1A orm had to be mate out for each class 
of items. 


Functions of Foreign Division OPC Defined 


Functions of the Foreign Division of the Office 
of Petroleum Co-ordinator for War have been 
defined in detail by Deputy Petroleum Co-ordi- 
nator Ralph K. Davies in a memorandum ad- 
dressed to division directors of OPC. 

The statement follows: 

“It will be the responsibility of the Foreign 
Division of the Office of Petroleum Co-ordi- 

nator for War to co-ordinate action on the many 
complicated and overlapping phases of foreign 
petroleum problems in a manner that will assure 
the availability of the required kinds of products 
and operating material at the right time and in 
the right places outside the United States, in 

uantities which so far as possible will meet war 
demands and the foreign petroleum industry's 
necessities. 

‘To accomplish this purpose the Foreign Divi- 
sion will continue to be the liaison in all matters 
of foreign petroleum policy and operation be- 
tween this office and the various other govern- 
mental departments and agencies. The latter 
include the Department of State, the Board of 
Economic Wartare, the War Department, the 
Navy Department, the War Shipping Adminis- 
tration, Office of Co-ordinator 7 Information, 
the British Supply Council, American British 
Joint Survey Committee, the Netherlands Petro- 
leum Mission, the China Defense Supplies, Inc., 
the Office of Lend-Lease Administration, the 
Soviet Government Purchasing Commission, 
South and Central American agencies, the Allied 
Armed Forces, and other similar foreign or 
domestic bodies handling foreign matters. The 
Foreign Division will, however, have no respon- 
sibility for the allocation of 100-octane gasoline, 
which problem is now handled by a subcommit- 
tee of the Munitions Assignments Board. 


“The Foreign Division will be the channel 
through which all communications will be had 
with the Foreign Operations Committee and _ its 
various subcommittees. Furthermore, the For- 
eign Division shall be the liaison for the Foreign 
Operations Committee with all divisions of the 
OPC and other government agencies and depart- 
ments. 

“For the sake of good order, all communica- 
tions with these agencies and with foreign oper- 
ating oil companies should either be made 
through the Foreign Division or be surnamed by 
a representative of that division. 


“The Foreign Division will continue to obtain 
from and give to the petroleum industry operat- 
ing outside the continental United States such 
information and advice as, from time to time. 

may be necessary to better augment the flow of 
petroleum to war effort and assure adequate pro- 
duction, refining, transportation and supply of 
products in foreign territories. 


“It will be the duty of the Foreign Division 
to furnish to properly designated officials of the 
Army and the Navy of the United States all in- 
formation in the possession of the Division which 
may be needed and properly requested by the 
armed forces; it shall continue to be the duty of 
the I oreign Division to act as the channel through 
which requests for technical advice and assistance 
on petroleum matters are received from and for- 
warded to the various agencies and governmental 
bodies concerned with petroleum products out- 
side of the United States, and specifically those 
units mentioned above. 


“The Foreign Division will continue to col- 
laborate with various other agencies in the prep- 
aration of such material as enemy oil reports, 
demolition and rehabilitation of foreign facilities, 


From Washington 
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In compiling the list of materials in the single 
application, under the new procedure, however, 
applicants are requested to itemize the material 
in accordance with the PD-200A materials list. 

The letter should also include information 
showing builder’s serial number, item number, 
unit of measurement, quantity, price, use of 
item, latest delivery date permissible, and pref- 
erence rating required by the supplier to meet 
the delivery date. 


zeological and engineering surveys of foreign 
production areas and potential areas, the con- 
struction and maintenance of foreign pipe lines, 
refineries and proposed projects for development 
of _ foreign petroleum economy. 

“Within the Office of Petroleum Co-ordinator, 
the Foreign Division shall 

“*(1) Collaborate with ond make use of the 
expert technical advice and services of such 
divisions as may be necessary to carry out the 
responsibility with which it has been charged. 

(2) Upon request, give to the other divisions 
of the Office of Petroleum Co-ordinator informa- 
tion and advice upon all matters wherein ques- 
tions relating to production, refining, transporta- 
tion, supply and utilization of petroleum prod- 
ucts outside the continental United States are 
involved. 

“*(3) Determine the allocation, distribution, 
and diversion of materials for foreign oil opera- 
tions so as to meet the requirements of foreign 
policy. The Materials Division will consult with 
the Foreign Division on questions of quantities 
of such materials, technical requirements, possi- 
ble substitutions, and similar problems which the 
Materials Division is currently handling with the 
War Production Board. 

“*(4) Be responsible in the Office of Petroleum 
Co-ordinator for foreign supply and distribution. 
In this work it will serve the Petroleum Supply 
and Distribution Board that has recently been 
organized as the inter-departmental agency re- 
sponsible. 

(5) Aid the Division of Research in the se- 
curing of such statistical information as is neces- 
sary to maintain its records, and collaborate 
closely with it to see that, without duplication of 
effort, foreign statistical information is readily 
available to those who may properly require it. 


Some Petroleum Industry Jobs Listed as Essential 


The War Manpower Commission has provided 
for the Director of Selective Service a list of 
essential activities (Memorandum I-405) by broad 
industrial groups. The purpose of this list is to 
assist all agencies of the Government that are 
concerned with the allocation of the manpower 
of the nation. This list may be used as a guide 
by the Selective Service System in determining 
those activities necessary to war production and 
those activities essential to the support of the 

war effort, and thus to assist in determination of 
the classification of registrants iti Classes II-A 
and II-B and in Classes HI-A and III-B. 

The following is quoted from Memorandum 
1-405, List of Essential Activities: 

Production of chemicals and allied products: 
Glycerin, turpentine, resin, and other naval stores; 
wood tars, oils, acids, and alcohols; lubricating 
oils and greases; animal and vegetable oils; 
fertilizers; tanning materials; salt; synthetic rub- 
ber; primary coal-tar products; plastics; com- 
pressed and liquefied gases; refined sulphur; sul- 
phuric and other acids; caustic and other sodas; 
industrial alcohois; electrochemical and electro- 
metallurgical products such as carbide, sodium 
and potassium metals and high-percentage ferro- 
alloys; drugs and medicines; insecticides and 
related chemical compounds; nylon and other 
synthetic textile fibers used in military equip- 
ment exclusively; grease and tallow; candles. 
(Explosives, flares, and other fireworks, generally 
classified as chemical products are included with 
ammunition.) 

Production of petroleum, natural gas, and 
petroleum and coal products: Drilling, rig 


building, and maintenance service operations, 
and petroleum refining. Includes also production 
of tar and pitch; coal gas, coke. 

The following (Section X of Occupational 
Classification Memorandum to all State Direc- 
tors (1-405) dated July 15 is quoted in full: 


“1. Attached to this memorandum is a list of 
essential activities which has been provided for 
the Director of Selective Service by the War 
Manpower Commission. This list includes under 
broad activity classifications the products, facili- 
ties, and services considered necessary to war 
production and essential to the support of the 
war effort. 

The attached list may be Fag by the Selec- 
tive ‘toe System as a guide for the determina- 
tion of a registrant's occupational classification. 
‘The strached list is also in the hands of other 
Governmental agencies concerned with activities 
necessary to war production and essential to the 
support of the war effort, and will serve as a 
puide to those Governmental agencies in their 
functions with respect to occupational questions 
affecting manpower of the Nation. 


“3. When considering a question of occupa- 
tional classification, the attached list of products, 
facilities, and services may be referred to in order 
to determine whether the business in which the 
registrant is engaged is necessary to war produc- 
tion or essential to the support of the war effort. 
Since this list comprises broad groups of indus- 
trial activities by general type, upon finding that 
the business comes under one of the groups 
listed, it should then be determined that it is a 


Procedure for M-68 Exceptions 


Correct procedure for members of the natural 
gas and natural gasoline industries who file ap- 
oe ge 9 for exceptions under Conservation 
Order M-68 has been explained by Deputy Pe- 
troleum Co-ordinator Ralph K. Davies. 

Copies of applications for exc eptions are to be 
forwarded to the Director of Natural Gas and 
Natural Gasoline, Office of Petroleum Co-ordi- 
-_ New Interior Building, Washington, D. C. 

The division will handle applications for ex- 
ceptions concerning the use of materials in 
natural gas wells; condensate or distillate wells; 
and natural gasoline cycling, pressure main- 
tenance, or repressuring plants. 
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pplications for exceptions in other produc- 
tion ranches of the industry will continue to be 
forwarded to the Director of Production, Office 
of Petroleum Co-ordinator, New Interior Build- 
ing, Washington, D, C. 

In all cases, three copies of the applications 
should be sent directly to the division concerned 
in Washington. A fourth copy should be mailed 
or delivered to the OPC district director of 
natural gas and natural gasoline or the district 
director of production, as the case may be, for 
the district in which the lease, pool, or plant is 
situated. 

Davies explained that the applications for ex- 


1942 


civilian activity necessary to war production or 
essential to the war effort by its meeting one or 
more of the following tests: 


““(a) That the business is fulfilling a contract 
of the Army, Navy, Maritime Commission, or 
other Governmental agencies engaged directly 
in war production ; 

““(b) that the business is performing a Gov- 
ernmental service directly concerned with pro- 
moting or facilitating war production; 

“(c) that the business is performing a service, 
Governmental or private, directly concerned with 
providing food, clothing, shelter, health, safety, 
or other requisites of the civilian daily life in 
support of the war effort; 

(d) ee the business is supplying material 
under subcontracts for contracts included in (a), 
(b), or (c) above; or, 

“(e) that the business is producing raw ma- 
terials, manufacturing materials, supplies, or 
equipment, or performing services necessary for 
the fulfillment of contracts included in (a), (b), 
(c), or (d) above. 


“4. Having found that the business in which 
the registrant is engaged comes under some group 
on the attached list, and having applied the tests 
and made the determination that it is an essen- 
tial activity under either Part III or Part IV of 
this memorandum, consideration will be given to 
the occupation of the registrant within that ac- 
tivity. In the consideration of occupational 
classification, the tests of the ‘necessary man’ as 
provided in Part VI of this memorandum will be 
applied.”’ 


ceptions in the natural gas or natural gasoline 
branch will be expedited if industry operators 
will address their copies correctly. 

The procedure applies to all three application 
forms for exceptions under M-68: Form 214-a is 
used by operators applying for an exception for 
an entire pool or drilling program; Form 214-b 
for an exception for an individual. lease, prop- 
erty, or well, and Form 214-c for an exception 
for a cycling plant or a repressuring plant. 

District offices and the States they cover are: 

District 1: 1104 Chanin Building, 122 East 
42nd Street, New York City, for Maine, New 
Hampshire, Vermont, Massachusetts, Rhode 
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Island, Connecticut, New York, New Jersey, stration announced July 28. 

Delaware, Pennsylvania, Maryland, Virginia, This new price is fixed in Amendment 24 to 
West Virginia, North Carolina, South Carolina, Revised Price Schedule 88, as follows: 

Georgia, Florida, and the District of Columbia. A statement of the considerations involved in 

District 2: Suite 1336, 120 South LaSalle the issuance of this amendment has been issued 
Suet, Chicago, Illinois, for Ohio, Kentucky, simultaneously herewith and has been filed with 
Tennessee, Indiana, Michigan, Illinois, Wiscon- the Division of the Federal Register. 
sin, Minnesota, lowa, Missouri, Oklahoma, A new subdivision (viii) is added to Section 
Kansas, Nebraska, South Dakota, and North 1340.159 (c) (1) as set forth below: ; 
Dakota. Section 1340.159 Appendix A: Maximum prices 

District 3: 245 Mellie Esperson Building, for petroleum and petroleum products. 

Houston, Texas, for Alabama, Mississippi, (c) Specific prices. 
Louisiana, Arkansas, Texas, and New Mexico. (1) Crude petroleum. 

District 4: 320 First National Bank Building, (viii) Wyoming. The maximum price for crude 
Denver, Colorado, for Montana, Wyoming, Colo- petroleum produced in the Derby and Dallas 
rado, Utah, and Idaho. pools and the Hudson Oil Company's production 

District 5: 855 Subway Terminal Building, from the Hudson pool near Lander, Wyoming, 
Los Angeles, California, for Arizona, California, shall be 60 cents per bbl. delivered at Lander, 
Nevada, Oregon, and W ashington, and the Wyoming. 

Territories of Alaska and Hawaii. Section 1340.158a Effective dates of amend- 
ments. 

Wyoming Crude Ceilings Changed (x) Amendment No. 24 {Sections 1340.159 (c) 

The maximum price for crude petroleum pro- (i) (viii) } to Revised Price Schedule No. 88 shall 
duced in the Derby and Dallas pools and the become effective July 31, 1942. 

Hudson Oil Company's production from_ the (Pub. Law 421, 77th Cong.) 

Hudson pool near Lander, Wyoming, has been Issued this 28th day of July, 1942. 
established at 60 cents per bbl., delivered at LEON HENDERSON, 
Lander, Wyoming, the Office of Price Admini- Administrator. 
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The Pug Knives shown above tell a graphic story of the 
unusual wear resisting qualities of COLMONOY hard-sur- 
facing alloys and overlay metals. 
1. New, 24-pound pug knife, made of high alloy 
steel. 
2 and 3. Same type, after only 3 months of serv- 
ice. Worn beyond efficient operation, with over 
half of blade material worn away. 
4 and 5. Same type. Each blade coated with 11 
pounds of COLMONOY No. 6. In constant use 
for over a year, and still in efficient operation. 


COLMONOY alloys are playing an important part in oil 
production and refining operations in the United States 
Pump sleeves, plungers, rings, wash pipes and many other 
kinds of equipment used in the oil industry are particularly 
subject to excessive corrosion and abrasion. 


COMONOY keeps the on the job. 
Write for Full Information 


WALL-COLMONOY CORP. 


720 Fisher Building, Detroit, Michigan 


Branch Offices 
NEW YORK CITY, BLASDELL, N. Y.; CHICAGO; TULSA; WHITTIER, CALIF. 


Other branches in Canada 




















Hard Surfacing Alloys and Overlay Metals 











OPA Appoints Oil Committees 


OPA has appointed two committees under Sec- 
tion 2 (e) of the Emergency Price Control Act. 
Additional committees will be appointed later. 

This section provides for the appointment of 
industry advisory committees by OPA. 

The pertinent part of this section follows: 

Before issuing any regulation or order under 
the foregoing provisions of this subsection, the 
Administrator shall, so far as practicable, advise 
and consult with representative members of the 
industry which will be affected by such regula- 
tion or order. In the case of any commodity for 
which a maximum price has been established, 
the Administrator shall, at the request of any 
substantial portion of the industry subject to 
such maximum price, regulation, or order of the 
Administrator, appoint an industry advisory 
committee, or committees, either national or 
regional or both, consisting of such number of 
representatives of the industry as may be neces- 
Sary in order to constitute a committee truly 
representative of the industry, or of the industry 
in such region, as the case may be. The commit- 
tee shall select a chairman from among its mem- 
bers, and shall meet at the call of the chairman. 
The Administrator shall from time to time, at 
the request of the committee, advise and consult 
the committee with respect to the regulation or 
order, and with respect to the form thereof, and 
classifications, differentiations, and adjustments 
therein. The committee may make such recom- 
mendations to the Administrator as it deems ad- 
visable. Whenever in the judgment of the Ad- 
ministrator such action is necessary or proper in 
order to effectuate the purposes of this Act. he 
may, without regard to the foregoing provisions 
of this’ subsection, issue temporary regulations 
or orders establishing as a maximum price or 
maximum prices the price or prices prevailing 
with respect to any commodity or commodities 
within five days prior to the date of issuance of 
such temporary regulations or orders; but any 
such temporary regulation or order shall be ef- 
fective for not more than sixty days, and may be 
replaced by a regulation or order issued under 
the foregoing provisions of this subsection. 

The committees already appointed deal with 
export prices and crude oil prices in District 5. 
Their membership follows: 

Oil Export Committee: D. L. Harper, Stand- 
ard Oil Company, New Jersey, 30 Rockefeller 
Plaza, New York City; Laurence B. Levi, direc- 
tor, Socony-Vacuum Oil Company, Inc., 26 
Broadway, New York City; W. D. Anderson, 
Atlantic Refining Company, 260 South Broad 
Street, Philadelphia, Pennsylvania; C. E. Olm- 
stead, vice-president, The Texas Company, 135 
East 42nd Street, New York City; J. E. Black. 
manager, Foreign Trade Department, Standard 
Oil Company (California), Standard Oil Build- 
ing, San Francisco, California; C. S. Jones, 

resident, Richfield Oil Corporation, 555 South 

‘lower Street, San Francisco; D,. W. Hovey, 

resident, Gulf Coast Refiners Association, 1613 

econd National Bank Building, Houston, 
Texas; G. L. Rowsey, president, Taylor Refining 
Company, First Taylor National Bank Building, 
Taylor, Texas; J. P. Birkin, Asiatic Petroleum 
Corporation, 50 West 50th Street, New York 
City; Jack Riddell, Jr., 30 Rockefeller Plaza, 
New York City; Arthur C. Stewart, Union Oil 
Company of California, Union Oil Building, Los 
Angeles, California, and Will J. Reid, Hancock 
— Company, 2828 Juniper Avenue, Los An- 
geles. 

District 5 Crude Committee: Ernie E. Pyles, 
1160 Subway Terminal Building, Los Angeles, 
California ; L. Aubert, president, Bankline Oil 
Company, 437 South Hill Street, Los Angeles: 
F. Bryant, director, Standard Oil Company of 
California, Standard Building, San Francisco; E. 
F. Davis, yn ga Shell Oil Company, 
Inc., Shell Building, Shell Corner, San Fran- 
cisco; W. M. Keck, Jr., vice-president, ene 
Oil Company, Edison Building, Los Angeles; 

D. Mitchell (Independent a i 2941 -_ dhe 
Avenue, Long 2 California ; P. St. Clair, 
Oil Administrator, ¢ california LR od Com- 
mittee, Los Angeles; Lawrence Vanderleck, vice- 
president, Fullerton Oil Company, 1020 Security 
Building, Los Angeles; W. C. W haley, Barnsdall 
Oil Company, etroleum Securities Building, 
Los Angeles; Lloyd Williamson, California Stax 
Oil Company, 510 South Spring Street, Los 
Angeles; William F. Humphrey, president, Tide 
Water Associated Oil Company, 79 New Mont- 
gomery Street, San Francisco; Richard Fenton, 
vice-president and secretary, California Stripper 
Well Association, Los Angeles, and R. E. Col- 
lom, vice- -president, Continental Oil Company, 
Los Angeles. , 


Smackover Operators May Plug-back 
Wells 


Exception to federal well-spacing regulations, 
which will enable operators in the Smackover 
field of southern Arkansas to plug-back wells to 
shallower producing zones, has been granted by 
the Director General for Operations, WPB, on 
recommendation of the Office of Petroleum Co- 
ordinator for War. 

Under the field-wide program of action now 
eagerness the producing lives of many wells will 

a and the ultimate recovery of oil 
from the field substantially increased. 
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The authorization eliminates the necessity for 
each operator to apply individually for an excep- 
tion to Conservation Order M-68 to permit the 
use of materials required for recompletion opera- 
tiens. As more than 3700 wells had been com- 
pleted in the Smackover field by the end of 1941, 
this procedure would bave involved considerable 
delay and expense, as well as some loss of pro- 
duction. 

The application for a field-wide exception to 
M-68 was initiated by the Arkansas Oil and Gas 
Commission. It is the first case on record in 
which a state agency has held a field-wide hear- 
ing, assembled evidence, and then prepared an 
application for exception in behalf of all the 
operators in a field. The Office of Petroleum 
Co-ordinator strongly favors such procedure 
wherever practicable. 

Need for a plugging program in the Smackover 
field arises from the fact that many of the wells 
producing from the lower zones are making so 
much water that they are no longer economical 
to Operate. 

The order will permit all operators in the field 
- oe to higher producing zones at will 
and recomplete wells so that the recoverable oil 
remaining in such zones can be produced from 
existing wells. 

About the only critical materials required for 
the operation are cement and perforating bullets. 
Cement is used to plug a well ~~ to a shallower 
producing zone, the Sutlons to pierce the casing 
at the new level at which production is being 
sought, x<iiwF 





a 





D. C. Roberts Promoted by 
Sperry-Sun 

Dwight C. Roberts, regional manager 
at Houston, Texas, for Sperry-Sun Well 
Surveying Company, has been promoted 





DWIGHT C. ROBERTS 
to assistant general manager of the com- 
pany. He assumed his new duties Au- 
gust 1 and will continue to make his 
headquarters in Houston. 





Air Corps Wants Second- 


hand Storage Tanks 

The Army Air Corps needs second- 
hand tanks suitable for use in bulk stor- 
age of aviation gasoline and lubricating 
oil, according to a request for a list of 
such tanks by the Engineer Corps at 
San Francisco, California, forwarded to 
Oil Producers Agency of California. 

The letter, signed by Lt. Col. A. H. 
Griffin, says: “This office would appre- 
ciate receiving a list of suitable second- 
hand tanks available for purchase by 
the Government for use in storing avi- 
ation gasoline and lubricating oil at Air 
Corps Stations.” 

The district office of the United 
States Engineer Corps is at 74 New 
Montgomery Street, San Francisco. 


Letters to the Editor 


Shreveport, Louisiana, 
July 22, 1942. 
Gentlemen: 


What! No Laugh With Barney? We 
really miss that page. I mail it to friends 
in the Armed Forces for local color. I 
feel sure it is greatly missed by them; 
also by many others, including 


Yours truly, 
R. L. Lone. 


> 


“Barney” was omitted from the An- 
nual Number (July 1) of The Petro- 
leum Engineer. This is the one number 


office. 
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with so little ! 
Nixon Surface Control Gas-Lift System 


With a Nixon Gas-Lift on your well you can 
quickly change production from minimum 
allowable to its maximum volume—you can 
produce from high or low fluid levels; you 
can deplete the well without changing or 
adding to the original installation; you will 
reduce fluid-lifting costs to an extreme low. 


from which all regular features are 
omitted. “Barney” is not being dropped. 





N.P.A. to Hold Meeting in 
Pittsburgh 


By reason of the fact that all suitable 
hotels at Atlantic City have been taken 
over by the Army Air Corps, it has been 
decided to hold the 40th annual meet- 
ing of the National Petroleum Associa- 
tion at the William Penn Hotel, Pitts- 
burgh, Pennsylvania, on September 17 
and 18. 

A program closely related to the war 
effort is being arranged and will be an- 
nounced in the near future. 











The complete lack of heavy equipment 
speeds installation: saves on installation 
cost: saves metal and machinery. 


NIXON GAS-LIFT SYSTEMS ARE AVAIL- 
ABLE NOW. Get all the facts about its effi- 
ciency and economy from one of our engi- 
neers. Write the nearest branch or sales 


WILSON SUPPLY CO. 


“ 1412 Maury Street 


SALES OFFICE 
Tulsa, Oklahoma; Dallas, Texas 


LOS ANGELES: Western Pressure 
Control Co., 5700 Santa Fe Avenue 


TRINIDAD, B.W.I1.: Neal Massey 
Engineering Corporation 


Houston, Texas 


BRANCH STORES: 


TEXAS — Gladewater, Barb-rs 
Hill, Bay City, Monahans, 
Alice, Victoria, Corpus Christ:. 


LOUISIANA—Lake Charles, New 
Iberia, Harvey, Shreveport. 
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Ohio Injector Company 
Given Army-Navy "E" 





For high achievement in the produc- 
tion of war equipment, The Ohio In- 
jector Company of Wadsworth, Ohio, 
manufacturers of O.1.C. bronze, iron, 








RECORDS 


Actual service records of your brake lining will 
enable you to know exactly how well and how 
long it functions. Then there's no guessing which 


lining is best for your requirements. . . . Check 
Grizzly service records on your own or other wells 
to know how smoothly it stops without grabbing, 
smoking or dusting . . . how safely it holds the 
load at any depth . . . how little adjusting it 
requires . . . and how many ton miles of service 
it gives before having to be replaced ..... 
Grizzly is as fine in quality and performance as 


Surely help! 


and steel valves, has received the Army- 
Navy Production Award consisting of 
the new Army-Navy “E”-for-excel- 
lence pennant, according to announce- 
ment by the Hon. James Forrestal, Un- 
der-Secretary of the Navy. 

Formal presentation ceremonies were 
held during August at the O.1.C. Wads- 
worth plant, with Army and Navy ofh- 
cials formally making the award of the 
new Army-Navy “E” pennant to the 
company and of the Army-Navy “E” 
lapel insignia to all O.1.C. employees. 


Word of the award was received by 
Wayne Young, president of the com- 
pany, in an official communication from 
Under-Secretary Forrestal, in which he 
stated: 




















For real brake serv- 
ice investigate the 
Grizzly Band Exchange. 
Bands relined with 
Grizzly Blocks for your 
type drawworks, de- 
livered to your rig 
ready for installation. 
Just remove the old 
bands and replace 
with the new, Grizzly 
bands. Ask your sup- 
ply dealer for details. 


outstanding; and it is giving exceptionally long 
and satisfactory service wherever used, regard- 
less of operating conditions Be sure, 
and be safe. Check Grizzly records in actual 
service on any well. 


GRIZZLY MANUFACTURING COMPANY 
Formerly E. M. Smith Co. 

Plants: Los Angeles, California Paulding, Ohio 
Complete Stocks Maintained in our Warehouses Af: 
407 Velasco Street, Houston, Texas 
1008 S.E. 29th St., Oklahoma City, Okla. 

1621 East Yellowstone, Casper, Wyo. 

Export Office: 

Continental Emsco Co., 30 Rockefeller Plaza, New York 
Distributed by Leading Supply Companies 


(Tl oP 2 4 
Kottirny Wslock w" Brake bana Erchange 
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brake lining can be made. It's performance is 











“This is to inform you that the Army 
and Navy are conferring upon your or- 
ganization the Army-Navy Production 
Award for high achievement in the pro- 
duction of war equipment. 

“This award consists of a flag to be 
flown above your plant, and a lapel pin, 
significant of major contribution to 
victory, for every member of your or- 
ganization. 

“The high and practical patriotism 
of the men and women of the Ohio In- 
jector Company is inspiring and heart- 
ening. Their record will be difficult to 
surpass, yet the Army and Navy have 
every confidence that it was made only 
to be broken.” 

The Army-Navy “E”-for-excellence 
flag is a swallow-tailed banner, bearing 
a white capital “E” in a yellow wreath 
of oak and laurel leaves on a vertically 
divided blue and red background. 
“Army” appears in white on the red 
field and “Navy” appears on the blue 
field. The new award given jointly by 
the armed services supplants the pres- 
ent Navy “E” and the previously an- 
nounced Army “A”. 

The Ohio Injector Company was 
founded in Wadsworth in 1883 by the 
late E. J. Young and is one of the four 
“Ohio Companies” that he and his as- 
sociates sponsored. The other three are 
The Ohio Match Company, The Ohio 
Boxboard Company, and The Ohio Salt 
Company. 





Kalb Made Chief Engineer 
Kellogg Switchboard 
and Supply Company 

The Kellogg Switchboard and Supply 


Company, Chicago, Illinois, one of the 
nation’s largest manufacturers of tele- 
phone and other communication equip- 
ment, and now busily engaged in pro- 
ducing war communication apparatus 
for the nation’s armed forces, announces 
the appointment of Robert M. Kalb as 
chief engineer. 

The war communication equipment 
being produced in the Kellogg factory 
is now seeing active duty on the world 
battle fronts. The bombing planes of 
General Doolittle’s heroic squadron that 
recently bombed Tokyo carried Kellogg 
equipment. Walkie-Talkie radio sets, 
with which a soldier becomes a walking 
telephone booth, utilize Kellogg appa- 
ratus. Tanks, planes, radio command 
cars, field telephone and telegraph sets, 
etc., carry Communication apparatus 
made either partially or completely in 
the Kellogg plant. 

Kalb, a telephone research engineer 
of long experience was previously as- 
sistant chief engineer of the Kellogg 
Switchboard and Supply Company. He 
is a graduate of Ohio State University, 
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Department of Electrical Engineering, 
and took post graduate work at Colum- 
bia University. Later, he taught in the 
Electrical Engineering Laboratory at 
Ohio State University. 

Kalb is well-known for his research 
engineering work on transmission and 
circuit problems, and for 13 years was 
associated with the Bell Telephone Lab- 
oratories. Many patents have been issued 
to him for improvements on various 
telephone apparatus, 


B. A. Wallace, associated with the 
Kellogg Laboratory and Engineering 
Department for many years, has been 
promoted to the position of assistant 
chief engineer. He will be chiefly con- 
cerned with product engineering. 





Marmon-Herrington 
Officials Surprised 
by Workers 


Turning the tables on their bosses re- 
cently, eight members of the Marmon- 
Herrington Ten-Year Club marched 
boldly into Vice-President Bert Ding- 
ley’s office, and presented the three top 
officials of the company ten-year service 
buttons. 


Big, smiling Jim Lamb, one of the 
first Marmon-Herrington employees, 
led the delegation, which broke up an 
official conference between A. W. Her- 
rington, president, D. I. Glossbrenner, 
secretary-treasurer, and Dingley. In 
presenting the buttons, Jim Lamb said 
that “turn about is fair play,” and ex- 
plained that a joking remark made by 
Dingley had prompted the men to their 
action. As Dingley had presented a sim- 
ilar button to Bob Wallace, director of 
engineering, the week before, he re- 
marked that it seemed about time some- 
one was presenting him with a button 
too! 


The Marmon-Herrington Company 
organized just a little more than ten 
years ago by the late Walter C. Marmon 
and A. W. Herrington, to manufacture 
All-Wheel-Drive trucks, is now one of 
the most important producers of mili- 
tary vehicles in the Mid-West. 





Keuffel and Esser 
Observe 75th Anniversary 


Too busy with the rush of war orders 
to celebrate its 75th anniversary, the 
firm of Keuffel and Esser, pioneer man- 
ufacturers of draughting materials, sur- 
veying equipment, and fire control in- 
struments for the Army and Navy, 
observed the occasion July 20 by pre- 
senting to each of its 2200 employees a 
$25 war bond and a commemorative 


booklet entitled “Through the Years.” 
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Only a brief pause between working 
shifts was taken to commemorate the 
company’s 75th birthday. As the whis- 
tle blew ending the day’s operations, 
some 2000 workers at the company’s 
Hoboken factory gathered to hear Carl 
M. Bernegau, senior officer of the firm, 
briefly review its history and commend 
them for an outstanding production 
record that has twice brought the com- 
pany the award of the Navy “E.” 

W.L. E. Keuffel, who heads the man- 
ufacturing operations of the company, 
also addressed the gathering and in- 
ducted 12 new members of a com- 
pany organization known as the “Old 


Guard,” a group of 124 employees who 
have been with the firm for more than 
25 years. Eight of these, including 
Bernegau and Keuffel, constitute a 
group known as the “Golden Guard” 
who have served the company more 
than half a century, and two employees 
have the unique distinction of having 
been with the firm continuously for 
more than 60 years. 


To serve manufacturing industries in 
various sections of the country, the firm 
maintains distributing branches in New 
York, Chicago, Detroit, St. Louis, San 
Francisco, Los Angeles, and Montreal, 
Canada. 


«WHEN ROUSTABOUTS FOUGHT 
AT BELLEAU WOOD.. 


2 /e 





Jones Sucker Rods had Met all 
Pumping Conditions for 16 Years 


When the ‘‘Big Parade"’ was on, JoneSuckeRods were serving, too. 


In Pennsylvania, in Ohio, at Corsicana and Spindletop . . 


. in every 


field where wells were pumping. During the years that followed, 
another big parade was on; the parade of a young, robust oil indus- 


try across the United States. 


New fields, deeper wells, heavier loads, corrosive fluids— 
JoneSuckeRods were first with the improvements that solved each 
new pumping problem. Today, with 51 years of leadership in the 
Sucker Rod Industry, The S. M. Jones Company is serving in the third 
war of the company's history. With metal so vital to Victory, the 
quality of JoneSuckeRods is being appreciated now as never before. 


The 8. M. JONES Co. 


APiyitemlite waitin 


and Factory, Toledo, Ohio 


xeneral Office 





Sales Office, McBirney Bldg Tulse 
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C.N.G.A. Forms War 
Activities Committee 


With a number of its members serv - 
ing on various government and war 
committees, the formation of a War 
Activities Committee, consisting of 
these men, as a move to codrdinate the 
aid that the natural gasoline industry 
can give the war effort is announced by 
the California Natural Gasoline Associ- 
ation. 


The committee consists of W. W. 
Robinson, The Texas Company, and a 
member of the California Oil Industry 
Salvage Committee, chairman; William 
Moeller, Southern California Gas Com- 
pany, chairman of the Natural Gas and 
Natural Gasoline Committee, District 
5; H. L. Eggleston, Gilmore Oil Com- 


pany, chairman, Temporary Sub-Com- 
mittee on Natural Gasoline and Coérdi- 
nation of Iso-Butane, District 5; P. S. 
Magruder, General Petroleum Corpora- 
tion, member of the Oil Industry Pro- 
tection Committee, and R. D. Gibbs, 
chairman of the C. N. G. A. Gas Report 
Committee. Ex-officio member of the 
committee is George L. Tyler, C. N. G. 
A. secretary. 


The appointment of the committee is 
designed to bring together those mem- 
bers serving on special committees out- 
side C. N. G. A. but whose functions 
have a bearing on the natural gasoline 
industry who are working with special 
war-time questions and problems so that 
the full aid of the association and its 
various technical committees can most 
effectively be applied. 











TEXAS AT MILBY ¢ 


SEE McEVOY’S 
20 PAGE SECTION 
IN YOUR 
COMPOSITE CATALOG 





COMPANY 
“OIL WELL EQUIPMENT” SINCE 1906 


HOUSTON, TEXAS » 








A.G.A. Meeting to Be 
Held in Chicago 


The annual meeting of the American 
Gas Association will be held on Monday 
and Tuesday, October 5 and 6, at the 
LaSalle Hotel in Chicago, Illinois. 

Monday will be given over to meet- 
ings of the Sections and Committees. 
Tuesday will be devoted to General Ses- 
sions with final adjournment in the 
afternoon. 

The programs for these meetings, in 
addition to business prescribed by law 
and by the association’s constitution, 
will consist of discussions of war and 
postwar problems only. In order that 
the programs may be strictly up-to- 
date, it is probable they will not be com- 
pleted until shortly before the meeting. 








TELEPHONE C-4-1861 


CHRISTMAS TREES 
COUNTER HYDROSTATIC GAS LIFTS 
SCREENS 
PACKERS e SET SHOES 











Give You Quick, Accurate Results 
With LESS EFFORT... at LESS COST 





AUTOMATIC 
CONSERVATION 


Just add concentrated Sand- 
Banum to the feed water—only 
Ounces once a week. Automati- 
cally it reaches and acts on the 
most inaccessible parts of the 
boiler. No need for water analy- 


ses or shut-downs. 


eae 






Entirely 
Different Boiler 
and Engine Treatment."’ 


SAND-BANUM eliminates and prevents 
scale and corrosion, economically and 


safely, while the boilers operate. 


* 


SAND-BANUM adds to life of boilers and 
tubes. Write for data. 






throw of crank produce required speed with no strain. Heads and cranks 
of 100 CC and 15 CC machines are interchangeable. Meets A.S.T.M. 
Standard Method D-96 and A.P.1. Code No. 25 requirements. 


Ask for full details. 
W-H-C NzCO 
. 


HOUSTON Sex TEXAS 
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Simple in design, ruggedly built for heavy duty service. Gear ratio and " 


AMERICAN SAND-BANUM 
COMPANY, Inc. 


9 Rockefeller Plaza New York City 
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A.P.I. Central Oklahoma 


Chapter Reorganized 

The Central Oklahoma chapter of 
the American Petroleum Institute’s Di- 
visicn of Production has been formed 
in a reorganization of the former Okla- 
hema City chapter, which has been in- 
act ve for more than three years. About 
25 attended the meeting at which Her- 
bert Goodpaster, chairman of the Mid- 
Centinent district, presided, and C. A. 
Young, secretary of the Institute’s 
Division of Production, acted as secre- 
tary. 

Chapter officers elected were Don A. 
Miller, Phillips Petroleum Company, 
chairman; H. O. Harder, Cities Service 
Oil Company, Wesley Moore, British 
American Oil Producing Company, and 
Ed Stewart, The Ohio Oil Company, 
vice-chairmen, and R. F. Schooling, 
British American Oil Producing Com- 
pany, secretary-treasurer. Stewart is 
frcm Edmond, Oklahoma; all others 
are from Oklahoma City. 





District Managers 
Appointed by Kobe 





Cc. E. BUCHNER, JR. 
Kobe, Incorporated, has announced 
the advancement of two of their dis- 
trict personnel, C. E. Buchner, Jr., hav- 





ing been advanced from district repre- 
sentative at Houston to district man- 
ager in charge of the company’s newly 
created Gulf Coast District, and W. C. 
Gilmore having been promoted from 
the managership of the Panhandle Dis- 
trict to that of the East Texas District. 
Both moves were in accord with the 
further development of the sales and 
operational activities of the company. 
Gilmore, after completing his studies 
at the Cameron Junior College at Law- 
ton, Oklahoma, in 1934, joined the Lone 
Star Gas Company, and later, the Slick- 
Urschel Oil Company where he was in 
charge of that company’s pumping 






* Keep 


equipment 


Satisfying q 
er-lasting s 


and PROPER 


operations in the Oklahoma City field. 
He joined Kobe, Incorporated, in 1937 
and since that time has had a thorough 
experience with hydraulic pumping in 
practically all fields in Oklahoma, the 
Texas Panhandle, and North Texas. 


After graduating from the School of 
Engineering at Tulsa University, Buch- 
ner was for a number of years concerned 
with pumping problems in Oklahoma, 
Kansas, and the Gulf Coast. He joined 
Kobe, Incorporated, in 1941 as district 
representative at Houston, which posi- 
tion he has held until his recent promo- 
tion to the managership of the Gulf 
Coast District. 


INSTALLATION 


orders moving b 


UNION WIRE ROPE 


*® There is a Unio 


n Wire Rope to fit 

rement—correct] 
y 

. See the Union Wire 


uipment needs, Or 
€ information. 

















WRITE FOR 


ROPE DOPE 


This education- 
al wire rope 
bulletin will be 
mailed to you 
without charge. 


UNION WIRE ROPE CORPORATION 
2106 Manchester Ave. Kansas City, Mo. 


Tulsa ¢ Ilouston e Chicago ¢ Salt Lake City 
New Orleans ¢ Monahans ¢ Portland ¢ Ashland, Ky. 








‘Jez ULTIMATE LOW COST WIRE ROPE” 248 


W. C. GILMORE 
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Rubber Products 


AVAILABLE IN STOCK 
FOR 


Immediate Shipment 


V-BELTS 


Multiple Drive Belts—Matched Sets 
PARTIAL LIST OF SIZES 


Belt Sizes Belt Sizes Belt Sizes Belt Sizes 
E WIDTH C WIDTH B WIDTH A WIDTH 


E-180 C-5l B-42 §6A-26 
E-195 C60 B46 A-3l 
E-210 C68 B51 A-35 
E-240 C75 B55 A-38 
E-270 C-81 B60 A-42 
E-300 C85 B68 A-46 
E-330 C-90 B75 A-5l 
E-360 C96 B81 A-60 
pb wiotH C-105 B-85 A-68 





D-120 C-112 B-90 A-75 
D-128 C-120 B97 A-80 
D-144 C-128 B-105 A-85 
D-158 C-144 B-112 A-30 
D-162 C-158 B120 A-96 
D-173 C-162 B128 A-105 
D-180 C-173 B-144 A-112 
D-195 C-180 B158 A-120 
D-210 C-195 B173 A-128 
D-240 C-210 B-180 
D-270 C-240 B-195 
D-300 C-270 B210 
D-330 C-300 B-240 
D-360 C-330 B-270 

C-360 B-300 


RUBBER BELTING | 


HEAVY DUTY—SILVER DUCK— 
SQUARE EDGE—A.P1. 
SPECIFICATIONS 
Furnished in All Required Lengths 
Width Ply Width Ply 


8" x6 14”°x6 
10” x6 16” x6 
12” x6 18” x6 


(Other Sizes Available) 


RUBBER HOSE 


All Types and Sizes for Use on 
OXY-ACETYLENE WELDING, AIR COM- 
PRESSORS, STEAM, OIL, SUCTION, 
WATER, FIRE, PAINT, ETC. 














FURNISH DETAILS OF YOUR REQUIRE- 
MENTS ... PROMPT QUOTATIONS... 
IMMEDIATE SHIPMENTS 


CARLYLE 
RUBBER 
CoO. Inc. 


64 Park Place 
"BUY MORE WAR BONDS” 
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Special School Prepares 
Piping Draftsmen 


One of the principal bottlenecks that 
occurred during the aircraft industry’s 
vast expansion program was caused by 
the scarcity of trained aeronautical 
draftsmen. To relieve that situation, the 
aviation industry, with government co- 
operation, initiated a plan whereby vo- 
cational schools were established at the 
various airplane plants for the conver- 
sion of engineers, both men and women, 
from other fields into aeronautical 
draftsmen. So successful was this plan 
in the results obtained and in operation 
that it has been adopted by the petro- 
leum industry in the field of refinery 


part of its Defense Educational System. 
The Fluor Corporation, Ltd., in turn, 
employs and pays each student a wage 
during his period of instruction. 


Students entering the class must meet 
certain definite requirements as to gen- 
eral education and experience, the min- 
imum being graduation from high 
school and at least two years’ experience 
in mechanical drafting or a university 
education with at least two years’ ex- 
perience in engineering. Thus, archi- 
tectural draftsmen, mechanical drafts- 
men, and engineers with mechanical 
drawing experience from all fields are 
eligible under the plan. 


The course of study is planned to 


No 





View of Fluor piping drafting classroom 


and natural gasoline plant engineering 
and design as a means of bringing quick 
relief to a serious bottleneck that 
threatens to develop through the scar- 
city of piping draftsmen, retarding 
petroleum plant construction. 

The first of these schools was recent- 
ly established by The Fluor Corpora- 
tion, Ltd., where the drafting depart- 
ment has undergone a growth from 60 
draftsmen, before the war, to a point 
where the company now employs 225 
and has provided facilities for a total 
of 300 draftsmen. Students from the 
classes will supplement that number 
upon completion of the course. 

Instructor of the class is Walter Lip- 
man, formerly employed as a piping 
draftsman by Union Oil Company of 
California and General Petroleum Cor- 
poration and currently employed as a 
vocational teacher with the Los An- 
geles County Board of Education in the 
Montebello, California, School District. 
Lipman is paid by the Montebello 
School District, which is reimbursed for 
his salary by the Federal Government as 


capitalize each student’s previous ex- 
perience and it is built around the 
fundamentals of refinery and natural 
gasoline plant piping drafting. 

To accommodate the students and to 
provide the necessary facilities, The 
Fluor Corporation, Ltd., built a special 
classroom building. Classes are limited 
to a total of 24 students so that thor- 
ough personal instruction and super- 
vision of each student is possible, but 
no definite time is set for the progression 
of the student from classroom work to 
The Fluor Corporation’s drafting de- 
partment. Completion of the course is 
governed by each student’s natural 
demonstration of his ability to absorb 
learning in the subjects taught. 

One of the features of the plan is the 
inclusion of women in the classes. They 
are required to meet the same qualifica- 
tions as men as to education and previ- 
ous experience. Initial experience quick- 
ly established the fact that women meet- 
ing the essential qualifications are avail- 
able, adaptable and temperamentally 
well-suited for the work. 
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Cummins Regional Office 
Enlarged 

Better to serve the increasing number 
of Cummins Diesel users in the oil fields, 
the Cummins Engine Company has en- 
larged their regional offices at Fort 
Worth, Texas. 

Formerly in the Mid-Continent 
Building, the company has taken larger 
quarters at 1812 Fair Building, where 
J. B. Chambers, regional manager, will 
be in position to facilitate the handling 
of all sales and service matters through 
the distributors, the Mid-Continent 
Supply Company and the Cummins 
Diesel Sales and Service Company, Inc. 

Chambers is well known in the Mid- 
Continent area, having been appointed 
regional manager at Fort Worth in 
1935. Affiliated with the Cummins En- 


J. B. CHAMBERS 

gine Company since 1925, Chambers 
obtained his Diesel training in various 
capacities at the Cummins factory. Be- 
ginning as apprentice machinist, he 
operated drill press, lathe, milling ma- 
chine, screw machine, and key cutter. 
Transferred to service maintenance in 
1928, he acted as test block foreman, 
and was later sent to the East Coast 
where he supervised the installation of 
marine engines and auxiliary generat- 
ing sets in various types of boats. He 
returned to the factory in 1930 as ex- 
perimental engineer—running labora- 
tory tests, and building experimental 
trucks, buses, and race cars. 

In 1935 Chambers was chosen as 
Cummins representative in the impor- 
tant petroleum territory, where he is 
responsible for all Cummins activities. 





Correction 

An error appears in Table 1 of the 
article by H. J. Struth, beginning on 
page 23 of the Annual Number (July 
1). Wells drilling July 30, 1942, should 
have read 2312 instead of 1879. The 
figure 1879 is the difference between 
wells drilling June 30, 1941, and June 
30, 1942. The percentage decrease, 55 
percent, shown in the last column of the 
table, is correct. 
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=. and last as long as your engine 


VORTOX AIR CLEANERS can go a long way 
toward helping you through the tight spots on 
today’s engine maintenance needs. These Clean- 
ers provide protection for your engine right where 
protection is needed most—on cylinder walls, pis- 
tons, valves, and other vital parts—by keeping 
dust and grit out! 


NO FILTER WEAR — All dirt is trapped in an 
oil filled sump and does not again contact the in- 
coming air. (Only maintenance required is an 
occasional change of oil.) The all-metal filter is 
kept constantly clean by the washing action of 
the oil spray ... that’s why Vortox Cleaners main- 
tain peak efficiency—on all types of engines and 
A Vortox Cleaner thoroughly scrubs the incom- under all kinds of dust conditions! 
ing air before it reaches the engine manifold. 
Whirling action of the air first throws out larger 
dust particles... cyclonic oil spray and the oil 
washed filter then give a second and a third 
cleaning that lets nothing but dust-free air into 
the combustion chamber. 


For long, low-cost engine operation — specify 
Vortox! 


VORTOX MANUFACTURING CO. 
CLAREMONT © CALIFORNIA 


OIL TYPE SELF-WASHING 
PNT aay ys 


» vA 
7 . 
om 
sion 


Brine Corro 


~—— 
Oily Boiler Deposit 


TEST TUBES SAVE 
WATER TUBES 


Haering products and Haering service are directly stepping up war produc- 
tion. They control corrosion in boilers, condensers and engine cooling systems 
and all water equipment used in gasoline production, munitions, tanks and 
many other war products. 

Our ability to read water and our many glucosate correctives are doing 
active service in war industries. 

Send for booklets on scale and corrosion control, cooling waters, propor- 
tioning problems. 


WRITE FOR SAMPLE CONTAINERS AND DATA FORMS 
TO GIVE US A COMPLETE PICTURE OF YOUR PROBLEMS 


D.W. HAERING & CO. INC. 


| “WE READ 
| GENERAL OFFICES: 
| CHICAGO, 


1942 








| A oe ea 
205 West Wacker Drive 
ILLINOIS 
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Look for the 


Arm and Hammer 


ARMSTRUNG BROS. 


STUB END WRENCHES 


These extra heavy, ruggedly designed 
Chrome Vanadium Steel Wrenches take 
long tubular slip-over handles, stand up 
to long leverage... tighten screws, bolts 
and nuts far tighter or loosen them even 
when badly corroded. These are ideal 
wrenches around rigs, pipe lines and for 
general heavy duty work. Three types 
(from 114,” to 314”) with long, slip-over 
tubular steel handles, each of which fits 
several sizes. 

i rite 


for 
Catalog 
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ARMSTRONG BROS. TOOL CO. 


’*T he Tool Holder People’’ 
331 N. Francisco Ave., Chicago, U. S. A. 


Heres What s New ) 
si rst Aid Kits 





‘ei 





Shortages of essential materials 
started us looking for new First Aid 

Kit materials ...and led us into one 

of the most practical lines we have 

ever produced; dustproof and mois- 

ture proof in natural finish wood 

.as handsome as any we've turned 

out in our many years of supplying 

18.8 ‘Safety to industry. 


E. D. BULLARD COMPANY 
275 Eighth Street 

San Francisco, California. 

Send us your new free folder describing the 
new line of Bullard First Aid Kits that use less 
critical material and helps keep skilled men 
on the job. 

Name 

Address 


c — 






Everything 


BULLARD 


on Sofety 
















NATIONWIDE SALES AND STOCKS 








A.P.I. Meeting to Be at 
Palmer House Nov. 9-13 


The American Petroleum Institute’s 
Twenty-third Annual Meeting will be 
held at Chicago on the dates originally 
scheduled, November 9 to 13, but at 
the Palmer House instead of the Stevens 
Hotel, President William R. Boyd, Jr., 


announces. 


The Stevens Hotel recently was | 


requisitioned by the government for the 
Army Air Corps. 

“This will be strictly a War Conven- 
tion,” Boyd said. “The Institute’s an- 
nual meetings always have been work- 
ing meetings, entirely different from the 
usual concept of an American business- 
man’s convention, and now the far- 
reaching problems of the war make it 
more important than ever to assemble 
the oil industry’s workers periodically 
for an analysis of common difficulties.” 

Plans for the meeting have not yet 
been completed, but it is expected that 
a preliminary program will be distrib- 
uted some time early in the fall, Lacey 
Walker, secretary-assistant treasurer, 
reports. Only those committees that are 
working on problems contributing in 
some measure to the industry’s war ef- 
fort will convene during the meeting, 
and technical group sessions will hear 
and discuss papers on the war-time 
progress in the various branches of the 
industry. There will be no annual din- 
ner. 

“Reports of progress in the solution 
of the technological problems of drill- 
ing and production, of transportation, 
and of refining, always have been the 
major reason for Institute meetings, and 
within the limits of war secrecy these 
reports become preeminently important 
now,” Boyd said. 

“The industry’s technological prob- 
lems are magnified a hundredfold by 
war—by lack of necessary materials, by 
disruptions of transportation, by de- 
mands for war products, and by shat- 
tering blows at the normal conduct of 
an integrated business such as ours, 
where the slightest alteration in supply 
and demand in one part of the country 
has its inevitable reaction in other parts 
of the country. 

“Even more important than the dis- 
cussion of these problems, perhaps, is 


the opportunity that wartime meetings | 
afford to learn just what the govern- | 
ment has been doing, and what it in- 


tends to do, that affects the oil business. 
We expect that the Petroleum Coérdi- 


nator, the Deputy Codrdinator, and di- | 
visional heads of that organization and | 


authorities in other war agencies having 
to do with petroleum operations will 
ittend and discuss in general sessions 
the problems in which every oil man is 
so vitally interested.” 
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At The Center Of 


Major: Attraction 


A distinctive hotel— 


located in the heart of 
New York’s 


ping district—near the 


finest shop- 


best theatres and gayest 
night clubs. In the hub 
of the City’s social and 
cultural district, it offers 
an unusually central 
place to stay while in town. 
Here, spacious rooms, 
superb service, a quiet 
and refined atmosphere, 
and excellent cuisine, 
make for dignified living. 
A. S$. KIRKEBY 


Managing Director 


The Gotham 


5th Avenue at 55th Street 
NEW YORK CITY 
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that pass & 


in the niqht/ 





We are all in accord that this will 
be a long, hard war....The bottle- 





neck of war production has definite- 


ly been broken and weapons are | 


beginning to pile up. Since we are 
now over the hump, another grave 
problem has developed... that of 
getting these weapons where they 
are needed most...on the firing 
line. Simply, this means more and 
faster ships.... Losses of "Ships 
That Pass in the Night" are mount- 
ing daily. Let's give ‘em more ships 
so they can give the Axis more Hell 
in the good old American way. 
Let's buy more Bonds and Stamps. 
... Let's start more 10% Clubs.... 
Let's go all out for the Knockout. 


ALABAMA 
Hotel Admiral Semmes............ Mobile 
Hote! Thomas Jefferson....... Birmingham 
DISTRICT OF COLUMBIA 
Hotel Washington............ Washington 
ILLINOIS 
Se RS is es nxdtcsawsadnewows Rockford 
LOUISIANA 
EEE Oe New Orleans 
Hotel DeSoto............. ....New Orleans 
MISSISSIPP } 

Pee IO ics weer acacsunewasiad Meridian 
NEBRASKA 
Ser Omaha 
NEW MEXICO 
Ss i: pesado deresnaskauewn Clovis 
OKLAHOMA 
Oklahoma Biltmore .... Oklahoma City 
Sy Pe vseasicctcunvcsees Wewoka 
SOUTH CAROLINA 
Iiotel Wade Hampton........... Columbia 
TEXAS 
EOL LE LN EEE Alice 
Hotel Stephen F. Austin......... .. Austin 
Hotel Edson.... ae ee Beaumont 





Hotel Setties 





Hotel Krownwood............. 
Hotel Southerm.............-. 
RC rer er 
> do d- 0 ts wa 
Hotel Texas 
Beeees MBUCTOROSE..... ..cccrveccsecs 
i Cs ca cng heeebeseoeee 
Hotel Jean LaFitte............. 







nS ¢0énetesbeeneaden 
REE NERS aR =. 


So ad ae wai apn ee caine 
eae San Angelo 
Angeles Courts............... San Antonio 


VIRGINIA 


Mountain Lake Hotel. . . Mountain Lake 


(THE NATION 


the 
SERVING 10 STATES AND OUR NATION’S CAPITAL 


“HOST TO 





Cameron Receives Navy 
“E" with White Star 





Cameron Iron Works, Inc., Houston, 
Texas, has been awarded the coveted 
All-Navy “E” Burgee with White Star 
signifying continued outstanding pro- 
duction of Naval Ordnance. Formal 
presentation of the award was made 
July 19 by Rear Admiral P. W. Foote at 
a ceremony that also celebrated the 
dedication of Cameron’s new Houston 
plant. 





Firm Name Changed 


The name of the E. A. Hill Company, 
Inc., subsidiary of Jas. P. Marsh Cor- 
poration, Chicago, has been changed to 
Dependable Manufacturing Company 
(Division of Jas. P. Marsh Corpora- 
tion). 

General offices of Dependable Manu- 
facturing Company are at 2073 South- 
port Avenue with factory operations at 
430 West Erie Street. 


The Dependable Manufacturing 
Company is engaged exclusively in the 
production of tools used in the manu- 
facture of armaments. 





Gary Resigns as OPC 
Director of Refining 

Wright W. Gary, OPC director of 
refining, resigned effective August 1 to 
accept a position as president of Filtrol 





(Universal Press Photo Service) 


WRIGHT W. GARY 


Corporation, Los Angeles, California. P. 
M. Robinson, assistant to Gary, has been 
appointed acting director of refining. 

Before taking the post with OPC last 
year, Gary was assistant to the vice- 
president of the M. W. Kellogg Com- 
pany. 
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“DOWN 
TO THE SEA 
IN SHIPS” 


Oil and gasoline rank high 
among the commodities which must 
be delivered to our forces throughout 
the world. Loading and unloading 
facilities must be safe and depend- 
able. Take no chances with weakened 
or worn-out flexible loading lines. 


PLAY SAFE! 


CHIKSAN All-Steel Loading and Unloading 
Hose combines the strength and long life of 
steel with all necessary flexibility. It can be used 
for loading or unloading—pressure or suction 
—or for underwater service. Nothing to tighten 
or adjust. Light in weight. Folds into a compact 
unit when not in use. 


FLEXIBLE DOCK RISERS 


CHIKSAN Ball-Bearing 
Swing Joints are widely 
used as Dock Risers... . 
These flexible end con- 
nections eliminate 
strains on fabric hose 
and permit the use of 
shorter lengths. When 





fabric hose is worn out, 
the Chiksan Swing Joints 
can be used to assemble 
your own flexible steel 


STYLE 30 
Chiksan Swing Joint 
with flanged ends. 


hose. 


CHIKSAN Ball-Bearing Swing Joints are sup- 
plied with threaded or flanged ends or borsed 
for welding. Made in sizes from ¥% in. to 12 in. 
Specia! sizes to order. Over 500 different Types, 
Styles and Sizes for every purpose. 


Write for Latest Chiksan Catalog 


Representatives in Principal Cities 





Distributed Nationally by Crane Co. 


CHIKSHN TOE 


BALL BEARING SWING JOINTS 


for ALL PURPOSES 
BREA, CALIFORNIA 


ALL-STEEL ROTARY HOSE 


CIRCULATING HEADS - MUD GUNS 
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‘TRADE LITERATURE 


What to Wrute For 








A FOUR-PAGE PAMPHLET has just been released by the E. D. 
Bullard Company, 275 Eighth Street, San Francisco, Cali- 
fornia. The benefits of certain hot weather needs for workers, 
including salt tablets, cellulose sponge sweat pads, Venex snake 
bite treatment, and poison oak and ivy treatments are in- 
cluded. Copies of the folder entitled ““Hot Weather Needs 
That Aid Working Efficiency,” are available on request. 

<> 

INSTRUMENTS for the automatic measurement and record- 
ing of densities of process liquids are described and illustrated 
in Bulletin A-264 just released by The Foxboro Company, 
Foxboro, Massachusetts. Copies will be sent on request. The 
Foxboro Density Recorder and Stabilog Density Controller 
are fully described. 

<> 

A COMPREHENSIVE 4-page bulletin, illustrated in color, de- 
scribing Reed rotary drilling tools, rock bits, tool joints, and 
core drills, will be sent on request without obligation. 

<> 

A NEW operating practice manual just published by Johns- 
Manville, 22 East 40th Street, New York, is designed to help 
obtain maximum production from equipment and eliminate 
unnecessary shut-downs. Called ‘101 Suggestions for Good 
Operating Practice,” the guide outlines in tablular form many 


x * Sa) 
ROCKFORD CLUTCHES 


Are Proved “Producers” 
In Oil Field Equipment 


As modern research multiplies the 
variety of petroleum products - 
creating new markets with new fuels, 
lubricants, synthetic materials, chem- 
icals — developments in producing 
equipment cut costs at the source by 
speeding operations, reducing waste. 
Indicative of these developments is 
the extensive use of Rockford 
Clutches in tractors, power units, and 
specialized oil field equipment. 
















Made by industrial clutch experts, 
Rockford Clutches are proved “‘pro- 
ducers’’, tough and efficient; provid- 
ing economical high grade installa- 
tions that stand up on any pulling 
job. Their use promotes easy hand- 
ling, longer effective life, freedom 
from servicing. 


Whether you buy or build equipment, specify 
Rockford Clutches for all-around savings and 
superior results. Standard Rockford Over- 
Center and Spring-Loaded Clutches, and 
Power Take-Offs, meet exacting requirements 
for a wide range of applications. Investigate 
today. Full information on request. 


Rockford Drilling Machine Division 


Rockford Over-Center Clutch 
and Power Take-Off 


Borg-Warner 
Corporation 


VY 1303 Eighteenth Avenue, Rockford, — U. S. = v 









hints on lengthening the life of packings, insulations, roofings, 
friction materials, and refractory products. Copies of the 
book, Form PP-9A, will be sent on request. 


—<S> —_ - 

A NEW BULLETIN giving up-to-date information on Na- 
tional and Karbate carbon and graphite corrosion-resistant pipe, 
tubes, and fittings, has been released by the National Carbon 
Company, Inc., P. O. Box 6087, Cleveland, Ohio. Copies of 
this valuable new bulletin will be sent without obligation. 


— ae 


CASE HISTORY DATA on condensate corrosion control by 
the Haering process of direct introduction of chemicals into 
the steam has been released for the first time in a new Haering 
six-page pamphlet entitled ‘Cook County School of Nursing 
Solves Condensate Corrosion Problem.” The publication tells 
the story of a condensate corrosion problem condition encoun- 
tered in the new 17-story Cook County Nurses Home where 
double extra heavy wrought iron piping failed in 30 days’ serv- 
ice. This condition provides the background for interesting 
data on the application of Tetra Phospho Glucosate to steam 
conditioning. Copies of the pamphlet are available on request 
from D. W. Haering and Company, Inc., 205 West Wacker 
Drive, Chicago, Illinois. 

<> 


THE AIR-ACTUATED REMOTE RECORDER AND CONTROLLER, 
a sensitive device for the recording and control of pressures, 
rates of flow, and liquid levels over any distance is described 
in Bulletin E-22, obtainable on request from American Meter 
Company, Erie, Pennsylvania. 


a 


NEW DESCRIPTIVE BULLETINS U5-142 (TC-23 Unit) and 
U6-442 (TC-33H Unit); also other up-to-date bulletins 





She 
PETROLEUM 
ENGINEER 


...is available 
through 
SUBSCRIPTION 
ONLY 


...it is NOT for sale 


on the newsstands 


ENTER YOUR SUBSCRIPTION NOW! 
1 Year $2.00...2 Years $3.00 
Mail to 


P.O. BOX 1589 @ DALLAS, TEXAS 
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covering the complete “Oilwell” line of modern pumping 
units, are available for the asking. Write to Department P, 
Oil Well Supply Company, Dallas, Texas, or ask for copies 
at the nearest “Oilwell” store. 


ee Os 


THE France PackinGc Company, Tacony, Philadelphia, 
Pennsylvania, offers its Catalog No. M-3 on request without 
obligation describing “full floating” metal packing. 


——— 


A BOOKLET explaining the Ozalid Process of making dry- 
developed, positive-type whiteprints has been released by 
Ozalid Products Division of General Aniline and Film Corpo- 
ration, Johnson City, New York. The booklet is available on 
request. 

—— 


BuLLETIN W-111-B31, a current release by Worthington 
Pump and Machinery Corporation, Harrison, New Jersey, con- 
tains a full description of the company’s horizontal single 
piston pumps, type AC, with valve plate type-pressures to 
250 Ib. per sq. in. A copy of the bulletin will be sent on request. 


————<_~>—_- - 


THE Mopet 12 Buckeye wheel-type trencher has a number 
of special features that are fully described in the new two- 
color, illustrated bulletin sized for convenience in filing and 
for reference. This bulletin, which covers all improvements 
and refinements on the Model 12, will be sent on request to 
the Buckeye Traction Ditcher Company, Findlay, Ohio. 

—— 


EastMAN Ott WELL Surveys, Dallas, Texas, and Long 
Beach, California, are releasing catalog No. 41, presenting im- 





MBODYING all the refine- 


portant information concerning applications of controlled 
directional drilling and oil-well surveys, including deflecting 
tools, orienting services, survey instruments, multiple-shot 
survey service, bits, reamers, milling tools, and casing roller 
service. Covering instructions for operation of instruments 
and tools, together with detailed specifications, the catalog is 
available for the asking. 


—— 


b] 


A NEW 14-PAGE “FIGHT WASTE” BULLETIN—'Make 3 do 
the work of 4”’—has been issued by Air Reduction Sales Com- 
pany, 60 East 42nd Street, New York, New York. The book- 
let, which consists of a series of shop posters, is designed to 
help arc-welding operators do more useful work with every 
electrode. Copies of this helpful booklet may be had without 
obligation. 


— - 


J. E. Muirhead Promoted by 
International-Stacey 


International-Stacey Corporation announces the appoint- 
ment of John E. Muirhead as assistant to the president, with 
headquarters at Columbus, Ohio. 


Muirhead has had an extensive career in manufacturing and 
industrial engineering. Prior to his association with Interna- 
tional-Stacey he was affiliated with the National Automatic 
Dispensers, Inc., Montclair, New Jersey, in the capacity of 
vice-president, and with the Scovill Manufacturing Company, 
Waterbury, Connecticut, in various capacities in the manu- 
facturing department. For ten years he was with Sanderson 
and Porter, engineers, in New York and Chicago, as a mem- 
ber of the industrial engineering staff. 
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ments of design and con- 
struction, learned in 75 years of 
gauge making, Marsh Gauges 
give you the highest possible de- 
gree of accuracy... and, even 
more important, the stamina to 
maintain that accuracy under the 
toughest conditions to which a 

gauge can be subjected. 
If you know Marsh Gauges you 


4 steam 
ancan 


JAS. P. MARSH CORPORATION 
2097 Southport Ave., Chicago, Ill. 


them out of adjustment than any 
other make. But unlike other 
gauges they have the Marsh “Re- 
calibrator” that restores original 
accuracy throughout the entire 
scale with the twist of a screw- 
driver. 

There is a Marsh Gauge for 
practically every service en- 


countered in the oil industry. 
a 





a 

















hk Reviews | 
‘Boo ‘Revie 








LL Transactions A. 1. M. E. (1942) Volume 146, Petroleum 
Yo Development and Technology, published by the American In- 
eo stitute of Mining and Metallurgical Engineers, 29 West 39th 
(Z St., New York, New York. Bound in cloth, 565 pp.; price, 

a | $5.00. 
This volume is the seventeenth of the Petroleum Develop- 


_ment and Technology series of the Petroleum Division of 
A.I.M.E. and contains papers and discussions presented before 
AT TEXAS STATE” | the division at meetings held at New York, New York, Feb- 
“ruary 17-20, 1941, and February 9-12, 1942; Dallas, Texas, 
SAYS Yave Sh bad October 16-18, 1941; Los Angeles, California, October 29-30, 
1941, and also the petroleum statistical reports covering the 

ASSISTANT MANAGER | year 1941. 









“Pve been with TEXAS STATE six years. Al- There are five chapters in the volume devoted exclusively 
ways, my associates and I have tried to give the to production engineering, enginering research, petroleum eco- 
most alert, courteous service.” nomics, production, and refining. 

TEXAS STATE — Houston’s newest fine hotel | Chairman of the Petroleum Division, Harry P. Stoltz, has 
— gives as —— down-town location, spa- recommended this volume of the Transactions to members 
cious, comfortable rooms, quality food at rea- of the institute. A very critical selection of the many excellent 
Pa sonable prices, and all services of a metropolitan : . : 
3 hotel. papers presented before the various meetings was made due to 
. | space and funds. 
¢ Ys) Rates —$2.50 up e 
ye sore 100% AIR-CONDITIONED Water Handbook, published by W. H. and L. D. Betz, Gil- 


lingham and Worth Streets, Frankford, Philadelphia, Pennsyl- 


TEXAS STAT E H ‘e} I E L osony pp-, spiral bound, 81/2 in. by 11 in. Price, 50 cents 


A complete handbook on industrial and muncipal water, 
which is arranged in two sections, “Water Analyses” and “In- 
| terpretations.” 

In the first section, 25 different methods of water analyses 
‘are discussed at length, with procedures and calculations. Such 
water analyses as hardness, alkalinity, phosphate, sulfite, turbid- 
ity, oil, calcium, specific conductance, etc., are covered. With 
but one exception, all tests are simple, accurate determinations 
requiring little or no previous chemical background. Bacteri- 
| ological analyses are not included. 

The second section of the book is devoted to interpretations 
|of the tests and their application to plant control. Included 
howe are discussions of such subjects as carbonate and non- 
| carbonate hardness pH control, steam purity, inter-crystalline 
| cracking, corrosion, and many others. 

Scattered throughout the Water Handbook are 16 useful 
technical graphs and 15 illustrations of different pieces of 


RECONDITIONING OIL, GREASE testing equipment. 


DRUMS QUICKLY, AT LESS COST! 

Oil and Petroleum Year Book 1942. Published by Walter E. 
Skinner, 20 Copthall Avenue, London, E. C. 2. Price, 10s. net; 
11s. post free abroad. 

The 1942 edition, the 33rd year of issue of this standard 
reference work, compiled by Walter E. Skinner, has just been 


Houston, Texas Fannin at Rusk 











y | 

| : | 
SAVING | 
Time... Effort... Materials 
Wherever Possible 





FOR EXAMPLE: 


Whether you are now washing barrels and drums 
by hand, in a washing machine, or in a tank or rack 
of your own design, specialized Oakite materials will 
help you do the work faster, better and at less cost. 


Vigorous Oakite emulsifying action quickly removes published. Complete and up-to-date particulars are given con- 
caked-on sediment, smudges, stains. A rinse... and cerning 514 companies covering all branches of the oil indus- 
containers are thoroughly clean, inside and out! try. American and foreign companies are fully dealt with. 

Now there’s no chance of contaminating the new The particulars of each company comprise names of direc- 
product. Moreover, Oakite materials are SAFE... tors and other officials, seat of operations, description of busi- 
create no obnoxious fumes. In writing, ask also _ |ness, details of capital, dividends, and financial results. 

about effective Oakite paint stripping methods. The many changes that have taken place since the last issue 
There’s no obligation. are recorded in its pages, and with the present difficulty of 


obtaining reliable information concerning some oil companies 
in war areas, the book is of value to all interested in this im- 
OAKITE PRODUCTS, INC., 48 Thames St., New York portant industry. Other useful features are the names and 

Representatives in All Principal Cities of the U.S. and Canada addresses of 208 managers and engineers and the names of the 


aa ‘companies with which they are connected, and a directory of 


OAKITE iy 


Manufactured only by 














\) CLEANING | manufacturers of oilfield and refinery equipment, comprising 


CLEAN 282 headings. 
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MEETINGS 


California Natural Gasoline Association, Monthly Meeting—Septem- 
ber 3, Barker Bros. Auditorium, 818 West Seventh Street, Los Angeles, 
California. 








National Petroleum Association, Annual Meeting—September 17 and 
18, William Penn Hotel, Pittsburgh, Pennsylvania. 

American Institute of Mining and Metallurgical Engineers, Regional 
Meeting—October 2, St. Louis, Missouri. 

American Gas Association, Annual Meeting—October 5 and 6, LaSalle 
tiotel, Chicago, Illinois. 











Texas Mid-Continent Oil and Gas Association—October 8, 9, and 10, 
Dallas, Texas. 


Western Petroleum Refiners Association, Regional Meeting—October 9, 
Allis Hotel, Wichita, Kansas. 


American Society of Mechanical Engineers, Fall Meeting—October 12, 
13, and 14, Rochester, New York. 
American Institute of Mining and Metallurgical Engineers, Petroleum 


Division—October 12, 13, 14, 15, 16, and 17, Los Angeles, California. 


Indiana Independent Petroleum Association—October 14 and 15, Hotel 
Severin, Indianapolis, Indiana. 








Well 


National Stripper Annual 


Wichita, Kansas. 


Association, Meeting—October 19, 


Independent Petroleum Association of America, 13th Annual Meeting— 
October 19, 20, 21, and 22, Wichita, Kansas. 





National Lubricating Grease Institute, Annual Meeting—October 25, 
26, 27, 28, and 29, New Orleans, Louisiana. 





National Safety Congress and Exposition—October 27, 28, and 29, 
Sherman Hotel and Palmer House, Chicago, Illinois. 


American Institute of Mining and Metallurgical Engineers, Petroleum Di- 
vision—October 29, 30, and 31, Austin, Texas. 


Western Petroleum Refiners Association, Regional Meeting—October 30, 
Washington-Youree Hotel, Shreveport, Louisiana. 

illinois Mineral Industries Conference—October 30 and 31, Urbana, 
IIlinois. 


American Association of Petroleum Geologists—November 5 and 6, | 


Los Angeles, California. 


California Natural Gasoline Association—November 5 and 6, Los An- 
geles, California. 


American Petroleum Institute, Annual Meeting—November 9, 10, 11, 
12, and 13, Palmer House, Chicago, Illinois. 

American Institute of Chemical Engineers, 35th Annual Meeting—Novem- 
ber 16, 17, and 18, Netherland Plaza, Cincinnati, Ohio. 





American Chemical Society, National Chemical Exposition—November 
24, 25, 26, 27, 28, and 29, Sherman Hotel, Chicago, Illinois. 


American Society of Mechanical Engineers, Annual Meeting—Novem- 
ber 30 and December 1, 2, 3, and 4, New York, New York. 


American Institute of Mining and Metallurgical Engineers, Annual Meet- 
ing—February 15, 16, 17, and 18, 1943, New York City. 


American Petroleum Institute, Division of Production, Eastern District— 
April 8 and 9, 1943, William Penn Hotel, Pittsburgh, Pennsylvania. 





Death Calls Joe Moorhead 


Joe Moorhead, manager of the Pennsylvania Grade Crude 
Oil Association, died in the Emergency Hospital, Washington, 
D. C., August 9, after a very brief illness. He was taken ill 
suddenly on Friday evening and was removed to Emergency 
Hospital, passing away on Sunday. 
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“TOLEDO” SIMPACT 
FOR 1TO2 INCH PIPE 


Self contained. Threads 1” to 2” pipe with one set 
of high-speed steel dies. No bushings. Easy, accurate 
centering. Sizes are changed quickly and accuracy is 
always maintained. Long handle gives ample lever- 
age. 

Specify a “TOLEDO” SIMPACT. Order from 
your nearest supply house. 


THE TOLEDO PIPE THREADING 
MACHINE CO. TOLEDO, OHIO 


NEW YORK OFFICE, No. 2 RECTOR ST. BLDG. 


"TOLEDO 




















HOW 
Do 
You 


Judge 
PUMPING EQUIPMENT? 


We hope you judge a pumping unit by comparison as well 
as performance. A unit that does a good job can still be a 
poor investment as compared with some other unit. 

Producers who are always on the look for something bet- 
ter get around to JENSEN JACKS eventually. And we are 
the oldest and largest exclusive manufacturer of pumping 
equipment in existence — with all that such experience 


-_ 4 a he S E. N 


BROTHERS MFG. CO. 


Coffeyville, Kansas, U. S. A. 


50 CHURCH STREET, NEW YORK CITY 








A JENSEN UNIT is 
not only good — 
but good by com- 
parison. 


Export Office: 
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WEIGHT INDICATOR 


IT’S A WISE OPERATOR 






today who invests in 


equipment that doesn’t re- 







quire a lot of tinkering, 


adjustment and repair. 






Take weight indicators 






and gauges, for example. 






If they're scattered all 






over the rig and subject to 







all kinds of abuse, they 


can go haywire just at the 






wrong time—with result- 


ant inefficient drilling con- 






trol, costly shutdowns and 







big repair bills. 






But unitize all those in- 


struments in a compact 







steel box, with no connec- 






tions to break and no fluid 


leaks. Put the box right in 







front of the driller where 


he can see his gauges— 






and you have accurate 






trouble-free drilling con- 






trol for years. That's the 






Martin-Decker ‘‘Sealtite’’ 
—get the full details to- 
day! 
MARTIN-DECKER CORP. 


LONG BEACH, CALIFORNIA 


A. F. McQUISTON, BAKERSFIELD, CALIFORNIA 
REED ROLLER BIT CO., HOUSTON, TEXAS 
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